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ABSTRACT , ■ 

The Comprehensive School Mathematics Program (CSMP) 
IS a program of CEMREL, Inc., one of the national educational 
laboratories, and was funded by the National Institute^ of Education 
(NIEK Its major purpose is the development of curriculum mate&^als 
for kindergarten through grade 6. This document has several goals 
The mam ones are to summarize CSMP ' s implementation and to describe 
the impact of that implementation on adopting school districts. Data 
on the adoption histories of all sites which used CSMP are presented 
the contributions of participants are examined, and the impact of the 
program is revealed;. The material discusses many of the key features 
of ^ CSMP implementation but. at an . unfortunately superficial level of 
detail and generality. The highii^ghts of CSMP history are also 
provided, primarily with a view towards . those who may 'want to 
consider adopting the program. The document concludes by noting a 
generally posi t ive vi ew towards CSMP by teachers in the prograifl, and. 
refers to the current emphasis on mathematics at the national level 
Program users are viewed to be in the un ique^ pos i t i on of currently 
implementing g curriculum whose time may finally have come (MP) 
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Description of Evaluation Report Series 



The Comprehensive School Mathematics Program (CSMP) is a program of 
CEf^RELJNC.^, one of the^national educational laboratories, and is funded by 
the National Institute of Education. Its major purpose is the deve1,opment of 
curriculum materials" for grades- K-6. 

Beginning in September, 1973, CSMP began an extended pilot' trial of its 
Elementary Program. The pilot trial was longitudinal in nature; students who 
began using CSMP materials in kindergarten or first grade in 1973-74, were 
able to use ttiem in first and second grades respectively in 1974-75, and so on 
in subsequent years. Hence the adjective "extended". 

The evaluation of the program in this extended pilot trial was intended 
to be reasonably comprehensive and to supply information desired by a wide 
variety of audiences. For that reason 'the reports in this serfes are 
reasonably non-technical and do not attempt to explore widely some of the 
related issues. The list of reports for previous years is given on the next 
pag-e. 

Final Reports in the series are: 

9-A.-.1 Summary of Student Achievement, Draft Report 
9-A-2 Summary of Implementation Data, Draft Report 
9-B-t Sixth Grade. MANS Te^t Data ^ ^ 

' 9-C-l Sixth Grade Evaluation: Teacher Questionnaires 

The present report, and report 9-A-2, are summary reports describing 
•results from the full nine-year study covering grades K through 6. As of this 
time (November, 1982), these two reports are only dr^ft versions and many 
important issues could not be explored with the care that attended the other 
48 volumes of this series. 



\ 




Evaluation Report 


l-A-l 


(1974) 


l-A-2 




l-A-3 




1-B-l 




i-8-2 




l-B-3 




1-9-4 




1-8-5 




1-8-6 




1-C-l 




l-C-Z 




l-C-3 




l-C-4 




l-C-5 


1 


1-C-6 

1 V O 


Evaluation Report 


2-A-l 


(1975) 


2-8-1 




2-8-2 




2-8-3 




2-C-l 




2-C-2 




2-C-3 


Evaluation Report 


3-8-1 


(1976) 


3-C-l 


Evaluation Report 


4-A-l 


(1977) , 


4-8-1 




4-8-2 




4-8-3 




4-C-l 


Evaluation Report 


5-8-1 


(1978) . 


5-8-2 




5-C-l 



r 



Evaluation Report 6-8-1 
(1979) 6-8-2 
6-C-l 



Evaluation Report 
(1980) 



7-B-l 

7-8-2 

7-8-3 

7-8-4' 

7-8-5 

7-B-6 



Evaluation Report 8-3-1 
(1981) 8-8-2 
8-8-3 
^ 8-8-4 
8-C-l 



Extended Pilot Trials of the 
Comprehensive School Mathem^ics Program' 

Evaluation Report Series 

Over^view, Design and Instrumentation 
External Review of CSMP Materials ' 
Final Sunrnary Report Year. 1 
Mid- Year Test Data: CSMP First Grade Content 
End-of-Year Test Data: CSMP First Grade Content 
End-of-Year Test Data:, Standard First Grade Content 
^End-of-Year Tesf^Data: CSMP Kindergarten Content 
Test Data on Soriie General Cognitive Skills 
SuDmary Test Data: Detroit Schools 
Teacher Training Report 
Observations of CShP First Grade Classes 
Mid-Year Data from Teacher Questionnaires , 
End-of-Year Data from Teacher Questionnaires 
Interviews with CSMP Kindergarten Teachers 
Analysis of T|^cher Logs 

Final Sunwary Report Year 2 . ' ■ 

Second Grade Test Data 
Readnrinistratlon pf> First Grade Test Items 
Student Interviews 
Teacher Questionnaire Data 
Teacher Interviews, Second Grade 
Teacher Interviews, First Grade 

Second and Third Grade Test Data Year 3 
Teacher Questionnaire Data Year 3 

Final Suinnary Report Year 4 
Standardized Test Data, Third Grade 
Mathematics Applied to Novel Situations (MANS) Test. Data 
individually Administered Problems, Third Grade 
Teacher Questionnaire Data, Third Grade 

Fourth Grade MANS Test* Data 
Individually ^dnrinistered Problems, Fourth Grade 
Teacher Questionnafre and Interview Data, Fourth Grade 

f 

Cotrparati ve» Test Data: Fourth Grade 
Prel1minar7 Test Da£a: Fifth Grade 
Teacher Questionnaire Data: Grades 3-5 

Fifth.^Grade Svaluatioh: Volume I, Suninary 
Fifth Grade Evaluation: Volume lit Test Data 
Fifth Grad« Evaluation: Volume III« Non-Test Data 
Re-evaluation of Second Grade, Revised MANS Tests 
'Achievement of Former CSMP students at Fourth Grade 
Student Achievement, R^pid Implementatton Model 

Sixth Grade Evaluation, Preliminary Study 
Evaluation of Revised Second Grade, MANS 8lue Level 
Evaluation of Revised Third Grade, MAHS Green Level 
Three Evaluations of Gifted Studerjt Use 
Preliminary Study of CSMP "Graduates" 

Key to . IndexinQ 



Evaluation Reports are labelled (n-X-n^ 

where "m" is the year of the pilot study, with 1973-74 as Year 1. 
"X" is the type of^data beino reported where A Is ^or over- 
views and suirmaries, 8 is for student outcomes and C 
IS for oTfier data . 
"n'' IS the number within a given year and type of data. 



.'TABLE OF CONTENTS 
IrH^oduction * . 



1 



A. ^Purpose of the Report 1 

[A brief summary has been prepared] / 

.to [Provide a historical record of CSMP implementation and 
eval-iiation 

.to provide background data for decision making 
.to alert users and critics to the problems and prospects of CSMP 
. adoption and implementation 

B. Brief Description of the Contents of the Report 

[Omitted from this draft copy] * * 2 

% ' . * * ** ' '* 

.majer topics which will be discussed 
•niajor data sources for the report 
.major issues to be addressed 
.summary of topics and issues will be presented 



CSMP: PROGRAM DEVELOPMENT AND DESCRIPTION ^ 

• A. PhiTosophy and\oa1s ' ^ 

[A brief summary oY some, but not all, Vhe points* VaV been 
provicjed} 

.need for reform of mathematics education 
.CSI^P's approach to reform 

B. Distinctive Language and Content : 4 
[A brief summary and description has been provided] ; 

^.the language of strings, of arrows, of the mini-computer, 
distinctive curriculum in geometry and probability 

C. Distinctive Pedagogy 1q 

[A brief summary of sofiie, but not "alV,* VhesW pVintV has' been p^^^^ 

."p^dagogy of situations" where all pupils apply'mathematical 
concepts t 
.use of spiral "approach 
^stress on logical reasoning 

.emphasis on teacher-led lessons ' • ' ' 

.avaiUbility of entry-level program 



D. Distinctive Materials / / '^..11 

[A brief summary has be^-n provided] 

.string game materials 
.mini -computers 
.hand calculators 

."story" books r x 

.teachers' guide 



E. Training ■ 14 

[A brief Summary of, some, but ncft all, these points has been 

provided] ^ / 

» 

, .mandated training of Coordinators and participating teachers, 
.structure of sfDecif led "training 
.year-long support from Coordinators 
.CSMP staff act as consultants 

F. CSMP vs. Other Curricula Reforms * 1,5 

[A brief summary has been provided] ' 

.antecedents (SMSG, UICSM, The Madison Project, Minnmast, Cambridge 
Conference on School Mathematics, NCTM and NCSM recommendations, 
etc. ) . - 

G. CSMP* Development 17 

, [A brief summary has been provided] 

.CEMREL setting, development staff, locaFpiTof "sites, extended pilot 
tests, external consultants and panel 
.formal relation with sites (Memorandum of Understanding) 
.planned stages of development: pilot testing, ^nd revision' 
.fundifig, funding sources and cycles . * • 

t ■ ' ' 

nr. CSMP Implementation : .21 

[ Brief Summaries have been provided throughout) v 



A. Adoption Histories, Pattern of Adoption, Expansion or Discontinuance 

.total number of sites adopting each year 
.length of time each s*ite continues 
'.percent of sites dropping, continuing or expanding each year 
.patterns of classroom use or discontinuance 
.number of sites per grade level each year 
.number of classrooms per grade level each year 
.distribution of sites showing the impact of a key person 
.distribution of sites showing the effect of a site acting as- a 
"lighthouse" 

.table of site-by-site adoption data grade levels first year, type 
of program (Title I, Gif ted ,^etc* ) 



ERIC 



B. How CSMP Got Started at' the Sites ^ '2" 

[Omitted from this report] 

.why sites chose to adopt CSMP 

.what expectations sites had for CSMP 

.implementation strategies 



C. The Role of the Coordinator 



.position in the administrative hierarchy of the site (insider, 
outsider, decision maker, or subordinate) 
.functions of the Coordinator 
.problems faced by the Coordinator 

. local decisions or changes in training or implementation 

). Training Staff and Conduct/i'Vg In 'Service / 30 

[Omitted from this report ] 

.who conducted the train/ng, where was the training done, and for 
' what length of time? 



E. Costs of the Program 
[Omitted from thi^ repop^] 



30 



.how is the program budgeted? how is it paid for? 
.any problems with program cost? 

F. - Testing an-d Achievement 

[Referenced only bHefly in a later section of £vaiuation'Reporr9^ 

.participation in joint studies 

.review by sites of local achievement test data 

.review by sites of other methods of e^valuat'ing student s* performance 
(MANS testing, -etc.) 
.testing as a constraint on program adoption/continuance • ^ 

.testing as a decision making tool 

G. Local Events, Changing Circumstances 

[Omitted from this report] 



30 



.changes in administratton or administrative policy 

.changes^ in Coordinator ' « • 

.changes in funding 

.community action 

H. Teacher Background and Experience ; 3q 

[ A brief summary is included in ±his report] 

^ .teachers' education,' highest academic status, number of years 
teaching 

.teachers' classroom behavior (timS* spent on CSMP, amount of 
supplementing, attitudes toward* CSMP teaching, etc.) 



J 



I. The School as a Unit and the'i^ole of the Principal 

[Omitted from this report] 

' .the principal's , role as^curriculam leader and as a program 
. ' participant ' 

J. CEMREL's Relation to the Sites 
[Omitted from, this report] ^ 

.providing training > 
.supplying materials 
•* .monitorihg pilo't trials 

•providing consultant, services 

IV. The Classroom Setting 



A.. Teacher Background and Experieflte 
[A brief summary is included in this report] 



B.' Logistics 

[Omitted from this report] 



'.scheduling, adaptations, provisions for slow learners or gifted 
students i and, for new entrants 

C. Patterns of Training and Teachers* Reaction to Training 
[Omitted from this reRort]^ » 

.location of training ^ ' ' ^ 

.design of training sessions * . ' ^ 

.length of training ' ; 
•provision for additional training 
.stfierrgths^ and- weaknesses of traln^ing 



D. Responses to Program Goals 
[Omitted from this report] 



.attitudes toward the spiral approach and other CSMP features 
.overall evaluations of CSMP strengths and weaknesses 

E. facility in Teaching the Program ..'-L/.' 

.teaching the lessons;answering questions, .demonstrating 

•concepts, adapting questions 
[Omitted from^this ireport] 



•30 



30 



31 



35 



37 



37 



37 



F. Student Achievement ^ 

[Key points, for some, but not all, of these j^ssues have been 
included tn Evaluation Report 9-A-l] 



37. 



r 



V- students , -t: 35 

LA draft reporj^-summari itng student achievement data (9-A-l) 

includes the data for the section on student achievement. A brief 
discussion/of gifted students, low ability s.tudents, and 
, , ^ "graduates*' is~inc1uded] 

A. Means by Ab^'lity Level . , 

^B. Student Issues 

.low ability students . ' ' 

.gifted students 
.student attitudes 
.parent attitudes 

.transition students (those entering or leaving the program during 
the .school year) v *\ - 

• .graduates of CSMP 

VI. Summary Issues ' ^ 

[A brief discussion of a few of the major issues hasbeenprepared* * 
for this draft report] 

A. Main Issues in XSMP Design or Implementaion Which Affect CSMP 
Adoption or Continuance 

.teacher training 

.coordinator services 

.unique content", materials and pedagogy 

.cost 

B. Issues in the National Context Which Affect CSMP Adoption, ' 
Continuiince, or Discontinuance ^ 

. "back to basics" . . " ^ ' * 

.dim^inishment of federal, state or local funding 

.accountability 

Appendix A CSMP References : 

Appendix B MRES References g_1 
appendix C MRES Evaluation Pane,! q_1 



EMC- 



Draft Copy 

L Introduction 



( Since 1973, the CompreKensi ve School Mathematics Program (CSMP) has 
been developed, pilot test-ed and widely used in schools. Adopted by 134 sites 
across the country, it has ^en a massive curriculum development -and 
implementation effort involving over $10 million in Federal funds and . : 
countl*ess dollars invested by adopting school districts. The longest* running, 
most intensively monitored result of the mathefliatics ins-tructional reform era 
of the '60s and '70s, CSMP has been the mathematics program for ^30,000 ^ 
students in 9,000 classrooms throughout th^ country. More than 6,000 teachers 
hqve been trained to-'teach CSMP, and, to assess the program's impact. Over 
1 ,000,000. have been spent testing more th^n 14,000 students at 30 sites 
nationwide. Of all the mathematics programs spawned in the post-Sputnik era, 
only CSMP can lay claim to being a sustained, comprehensive, national 
alternative to the other "national" curriculum, the textbook. 



A. Purpose of This Report [A t^rief summary statement follows] 

This report has several goals: to. summarize CSMP's implementation, and 
to descr^b^ the impact of that implementation on adopting school districts. To 
that end, data on the adoption histories of 'all sites which used CSMP will be 
presented, the contributions of participants (Coordinators, teathers, 
principals and others) will be examined, and the impact of the program on* 
those participants, in the, form of data' col lected during the nine year 
evaluation history of CSMP also will be presentecl. ^ 

Other readers will want to consider iidoptin'g CSMP, or reviewing their 
decision to adopt it and may want their review to be based on th^ general 
history of the program. Thus, the highlights of CSMP's history are provided. 

„ . • Vj - 
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This report discusses miny^'iof the kej^ features of CSMP implem^ntaton (adoption 

data, i^pl-ementation strategies, Coordinator data, etc,), but at an . ' 

unfortunately superficial level of detail and generality* ; ^ 

Since CSMP is not la sirpple program, but represents a complex development 

J- • 

effort which supports training of teachers, development of materials -and 
continuing program evaluation, and since it does notVesemble traditional 
mathematics programs, the content and the goals of the program need to be 
explained* Only then wil the constraints and advantages of the program for 
adopting scho(?^l district^ijere understood; Thus, a history of CSMP 
implementation must^ describe the content and pedagogy of the program. 

discuss the components of CSMP, ,its materials, 
e played by Coordinators and teachers as well as .its 



Subsequent secti-orts will 
training program, the ro 
impact on students. : 



Over its long; hi 



5tory CSMP has documented its goals -and procedures in 



jeports, articles, an,d program materials such as Coordinators' manuals and 
Teacher's Guides. Ratherj than produce a brief superficial summary of al 1^ the * 
key points which ought to be described and commented on,'we have elected to 
highlight a few major issues. A more comprehensive treatment of the topic 
would demand more timie ^:han was allowed us. Thus the reader is urged to review 
the CSMP documents listed in Appendix A. of this report"' as well as the CSMP 
evaluation reports proauced.by the the Mathematics Research and Evaluation 
Studies unit reponsibU for evaluating CSMP. A listing of those reports is 
given on page iv. Appendix B includes a list of the sites where data was 
coUectedT > ' % ' . 



B. Brief Description of .the Contents of the Report [Omitted from this 
draft copy] ^ . ^ « 
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"iL CSMP: PROGRAM DEVEUOPMENT AND (DESCRIPTION 



A. Pliilosophy and <3oa1s. [Brief Draft Summary Statement] 

Like SMS6, UICSM, the Madison^ Project and other mathematics, reform 
projects of the era, CSMP »was designed to teach students mathematics, and not 
merely ari thmeti'c Since CSMP appeared on the national scene after the other 
math projects had been piloted, i^t was ab'le to avoixl some of the problems that 
had^lagued earlier math innovations. tSMP vias also fortunate to have 
institutional support (since CEMREL, Inc., a national educat^ion laboratory 
provided housing and logistical support) and relatively stable long-term 
funding cycles during the critical early developmental years. ^ / 

To support development, an in-house staff cff mathematicians, writers, 
editors-'and artists, produced the materials and an' external panel of 
consulfants, all nationally known mathematicians, critiqued the ma^terials 
during all development stages. ' « 

One of the key aspects of CSMP is its dual emphasis on' both mathematical 
content and pedagogy designed to suppqrt mathematical reasoning, ' As the 
program vfas deve.loped, it was piloted and revised so that both the content and 
"the pedagogy reflected experience with the world of elementary school teacher^ 
and student. 

One of the basic tenets which CSMP developers have often stated, .is 
that the teaching of mathematics in elementary schools, should not stress dril\ 
on arithmetic but should introduce children to what the developers term 
"mathematically important ideas". 

To present thoje "mathematic;^l ly important ideas" to students, three 
basic principles guided the developers. These principles, which differ from 
those on which "traditional" mathematics programs are based, are: 

0 Mathematics is a unified body of knowledge and should be 
organized and taught as such. 
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0 Mathelnatics as a body of knowledge requires certain ways 0/ 
thinking . ^ 

0 Mathematics is best learned by a student when applications are 
pres^ted ,whi€h are appropriate to students "^level s of 
sunderstandi ng. ^ 

•and to support these principles, distinctive content, Unguages, and pedagogy 
were developed. ' * ^ T 

. * [5rief Draft Summary Statements f6now] ' 
, B. Distinctive Unguage and Content. * . ' . . 

. On a day to-day basis CSMP seeks to develop, students' knowledge of the 
standard number systems (natural numbers, integers, rational numbers, 
decimals, and rfeal numbers) interwoven with combinatorics and. metrics as well 
as affine geometry. Ff*om second through sixth grades, probability and 
statistics lessons also contribute to the lesson sequence.- 

To provide tha.t distinctive conFent, CSMP developed distinctive 
languages. Many educators have thought that students need to have mastered 
their own language before they can handle logical mathematical tasks. Instead 
of waiting until that mastery has been attained, CSMP has developed three 
novel languages. Simple, precise and pictorial rather than verbal, they 
express the abstract concepts embodied in the content. 



/ 



; 
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' The Language of Arrows provides a pictoria'1 language for introducing both 
numerical and nori -numerical relations to elementary school students. Samples 
of non-numerical applications of arrows arei 



The following, illustration of sibling relaxfans employs (^ots to represent 



Children, 



You are my 
Sister. * 



You are my 
Brother. 




The dots in this arrnw 
picture are for children who are pointing (reprwented by 
red arrows) at each other and saying, "I am'taSer tSSi ' 

T^^n " "^^^ ^''^h^^l is than 

"^^^^ u ^"g«'a- "n^ere are three 

more red.arrows that couldbe drawn in this airow 



1% laJler tf!«n 



Michad 




Came 



AnfcUi 
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The numencai arrow roaas oeiow lUu^kinite :ne 
reiauonship oetween mc muiuoies or Z ana iTic muiuoiea 
Of 3.* These a^id -} arrow roaas wouid mtersec: at aiJ 
:he tnuiupiea ot 6. W anv picnui; omy one aot is used for 
each number. Can you fiStSsa laoeting the dots ' 



If an arrow can be drawn m etthe/ direction oeiween 
two dots, then the dots can oe connected bv a com. 
Sccond-gnde students are asked to nnd pairs ot numben 
whose sum is 100. In the cord picture below. 50 is con- 
nected to Itself because 50-^50- 100. An arrow that scans 
and ends at the same dot is cailed a "!oop. ** 




The Language of Strings provides a pictorial way of recording and 
communicating information about .classification^ The string pictures 
illustrate the sorting. impli(?1t in the definition of a set. 



A dot tnsideittu 
region delineated by) asct's stnnf is for an object in^tfie 
set and a dot outsid«-a set's stnnf is for an object nojt in 
the set. For ewnple. consider the set of U.S. Presidents. 
• Abraham Lmcoln belongs to that set. but Alexander 
Hamilton docs not. The stnng picture below records this 
intormauon in a {precise and clear fashion. ^ 




/ The Languafc of Stnnp is espcciaUy useful to lUus- 
traic and explore the relationships of vanous groups of 
numben. As students correctly place numbers in the 
stnng picture shown below, they soon discover that only 
one positive pnme number is a muluple of 2. Hatching in 
a region indicates that all of its elements are shown m 
the picture. 




Drawing the'ftrings and dots is not the object of the lesson^ but merely 
the vehicle for developing studenl!s* ability to do logica-V thinking in a 
variety of ways. • • ■ 
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The Language of the Mlni^Computer models the positional structure of our 
ndmeration system and allows practice with ^arithmetic computation and 
numerical 'investigation. Consisting of one or more boards, each divided into 
four squares, arfd a set of markers or checkers,' the mi^nicomouter shows numbers 
, represented by checker configurations. 



brown 


purple 


red 





->»mca confer? 1 (10, ICC, and so on)> 
_red confer? '2 (20, 200, and so on)', 
purple confers 4 (40, 400, and so on), and 
brown confers 8 (80, 800, and so on). " 



















if 




# 





= 35,76^ 



• 




• 













= 56 



ERIC 



Topics in - Probability and Stac^st^cs fine? a natural place in the CSMP 
'curriculum. The Dictorial technit^ue allows the analysis of probability and 
» statistical situations , as the following fourth grade activity illustrates., ^ 

*Accv and Charles are neighborhood irisncs of Bruce. One day, 3race puts ihree 

* y ' 

wn::e .-narbies and one clack marble m a oag. In a secpnd bag, he puis mree^ 
oiac3c maroles and one w'm^ marble. Brace's game is to flip a com. If 'heads' 
corned up, 'Abby pfcxs two marbled ^^om t±ie first bag. If 'tails' comes up, she 
pifzks tWQ marbles from the second bag." 



Kea;ds 



Tails 






Bag 1 ' * Bag 2 



"If 0 black marbles are drawn, Abi>y wins/ * . ^ 

If 1 black marble is drawn, Bruce vvtns. 

If 2 black marbleaare drawn, Charles wins.'" ^ 

"Abby^nd Charles are always suspicious of their friend's games, ?o they 
wonder whether or not it is a fair game. Do you think Bruce has inventeci a 
fair game?" , " 



\ 



The entire game is then summarizea oy a tree uiagram. 




1 Black 
< Bruce ) 



0 Black 2 Black 
(Abbey) (Charles) 



1 Black 
( Bruce ) 
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The tree representation suggests that Bruce, is favored as only -he can win in 
two ways. To confirm this students consider the expected outcome if the game 



i-s palyed 200 times- 



1 Black 
( Bruce ) 




0 Black 

(Abby) 



2 Black 

(Charles) 



l^Black 
( Bruce ) 



The lessons in the Geometry strand^rovide an opportunity to explore 
geometric notions informally. 'The lessons ^)r0Vide a v^hTTle for exploring, 
rich connection between arithmetic concepts (such as nijmber and calculations 
and physical concepts like length, area," and shape.' 



9 . / 
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C. Distinctive Pedagogy. [Brief Stimmary Statement follows] 

Unlike its forerunners in mathematics reform, XSMP has'recognized that 
pedagogy is as important as content. Thus, while l^ontent development is 
structured in the framework of sets, numbers, relations, and functions, CS^P 
al^ provides a pedagogical structure for developing the mathematical 
reasoning, imagination and intuition that developers believed necessary for 
dealing with mathematical a^istractions. To do this, the CSMP curriculum 
encourages teachers, to foster creativity and allow freedom of^xploration with 
mathematical ideas. At the same time the program says that these goals should 
take place in conjunction with the development of intellectual thinking. 

Toward those ends, CSMP developed a "pedagogy of situations" to provide 
students with real, simulated, or imagined tasks, which are based on 
mathematical content requiring thoughtful analysis. Those situations'were . 
written to be interesting to students and to. provide students with rich 
consequences.' Thus,, unjjke many curricula which have precise behavioral goals 
accompanying each lesson, CSMP aimed at evoking the possiblity of many 
learning goals b|ing accomploshed within any one lesson and it*was expected 
that different students v/ould h'ave different experi,ences. In all grac^es, the 
lessons ajm to increase students' knowledge of mathematical content- and 
thought. ' . * ^ : 

" Another aspect of CSMP' s, pedagogy is thV""spira^" cQrriculum. Instead of 
presenting students with a single topic to study until mastered, C5MP lessons 
are organized into ctrands: a number strand, a' geomietry str*and, a probability 
strand, etc. Lessons on each strand are* presented each week so that 
throughout the year there is increcfted complexity of content which calls for 
increased sophistication of thought. 
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As designed, no single lesson is an end in itself and it is .not ejcpected 
that every child will "get" every lesson. Instead, the sequence has been 
arranged deliberately so that students are given repeated exposure to 
content. One of the .goals of the spiral is to introduce slow learners to 
situations in small doses. Another goal is to allow students to experience, 
assimilate, apply and react to(more varied mathematical experiences in a 
shorter^time than they would through "traditional " mastery programs. 

The spiral approach reinforces CSMP's philosophy that mastery of isolated 
topics does not constitute appropriate mathematical instruction. The' 
developers chose to let the spiral model their thoughts about the unity among 
mathematical topics by repeated presentations in a slow but cumulative network 
of concepts and applications. ^ 

Thus,'' teachers play a key role in leading students through each'lesson. 
At times they encourage students to look for many possible ^answers, or to 
formulate hypi)theses. Thus, the program is a sophisticated, complex^ 
combination of content, reasoning to support the content, and pedagogy to 
develop the thinking. In all ways it is unlike other curricula generally - 
available. 

• ■ 

0. Distinctive M^terjals [Brief Summary^ vStateme^'t follows] ' 

The Teacher's Guide i s extremely^■mportant . Since CSMP is highly 
structured, with detailed lessons provided for each day, as well 'as a sequence"- 
of lessons^^for the entire year, the Te'acher's Guide must carry the teacher 
from "training through practice with the lessons and on to eventual mastery of 
the content and pedagogy. The sample below, from the Teacher's Guide for The- 
World of Numbers , Intertpediate Level, shows how specif ical-ly the lessons are 
intended to be taught ( i.e., a script is provided illustrations to convey 
the ideas are shown for the teacher to reproduce on \^e chalkboard.) 

♦ 
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Sample page from the Teacher's Guide Intermediate Level. 

G7 ;vVherq. Shall We Meet ? *1 



CAPSTJL2 LiSSON SVUlAMCf 

Draw and compere several shortest pathi from Nora's house to her grand- 
mother's house, rind places which are the same taxlTdlatanca from a ' 
roileipicatlng rink and a movie theater. Do a related problem involving 
Mere's house and a friend's house. 

■* 

MATERIALS 

Teacher: Grid beard ; colored chalk 

Student : Worksheets G7* and ; colored pencils 

'oESOUPnON OF L2SSON 
g^^rdse I 

MOTE: This oxerdse Is a review of Nora's neighborhood and of taxl-geometryand 
shOTild move qxiickly. ^ ^• 

Display a grid boani. Draw and Label two dotsas shown below. In, the upper left 
corner of' the grid. Indicate the four directions . ^ 
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Remember this map of Nora's neighborhood- Who can teu'us something 
about Nora ? . 
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Teacher's Guide continued. 
3; Mora Ukea ta ^nsit her Trandmoiher* 

3: Mora someumes aJcaa long waika and somatiinaa short 'A^ika. 

3: Mora doesn't cut through people's yards, . ^ 

Ask Someone to trace a path from N U3 G, Aqcept any path that foUows the lines on 
the grtd board. 

T : Can someone show us a longer path ( than the one Just previously traced ) ? 
Invite a student to trace another path from N to G . 

T : men It ia niaiag , Mora anfla a shortast path to her grandircthor' s . 
Who can show ua a shortaat path ? 

Invite students to trace paths untU a shortiet path (In this- case, one to which Nora' 
•A^H<3_onIy in the north and the east directions ) Is suggested and then draw it on the 
board. Help tfaA student whose path Is drawn to count W'manr biocks are' In the 
path. ■ . -• . ■ 
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My path is 12 blocks long. 
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hA feature unique to CSMP is the use of "story"books (in consummable books) 
and "story" workbooks ( also in consummable books) These story settings are 
designed to lead students through problem solving experiences deemed important 
for mathematical growth, - • • , ^ ' 

The schedule also provide^-for workbook days, when students work on their, 
own in workbooks of varying difficulty levels ( one star for easy problems, 
two star for more difficult problems, and so on throughto the four star 
books) . • • ^ ' 

Hand^ calculators, Mjnicpmputer boards for students' desk use, and string 

• game analysis kits are examples of student materials around which various 
lessons are built. ^ / ^ ^ ' 

E. Training. [BrieT Summary Statement follows] 

CSMP's uniqueness is both a Strength and a liability. Its strength is its 
emphasis on a type of mathematics not found in cormercial textbooks; its 
liability is teachers' unfamil iari^y with its content and pedagogy. CSMP 
mandated training and produced a variety of guides and support services to 
follow up the Coordinator training provided from CEMREL-CSMP. Since the goal 
was to pr'oduce a teachable, manageable, learnable product, CSMP i;equired each 
district to appoint a Coordinator to oversee the program locally, providing 
initial training and subsequent monitoring as teachers practic^ed and perfected 
the lessons. According to the Memorandum of Understanding (MOD) which school 
districts entered into with CEMREL-CSMP before par1>icipating in the extended 
pilot trials, a Coordinator must be appointed by each school distict, and 
should be trained by the CEMREt-CSMP staff in Jt^. Louis at fheiT regular 

* scheduled summer training workshops. The Coordinator would be then 
responsible for conducting CSMP training workshops locally for teachers of^ 
CSMP. 

The Coordinator is responsible for conducting CSMP training workshops for 
a designated numl?er of hours (8 for first grades, 16 for second grade» 24 for 
third grades, and 32 for fourth, fifth, and s;xth grade) before the academic 
year begins. After completing training, the Coordinator should provide 
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support for teachers in the form of in service workshops, observation Df ^ 
classes, and general trouble shooting. A Coordinator's manual is provided to 
assist the Cgordinator .in training/ monit^r^n'g training andVollowing through 
od those administrative duties. 

One short -coming of all the mateM'al.s' is that mathematically * 
unsophisticated teachers are unlikeTy^o be able to infer' a given lesson's 
goals. While the Teacher's Guide provides a script so that teachers .can 't^ch 
a lesson to a class, the goals of the lessons, in terms of expected student 
✓ achievement, are not always clear. Nevertheless, the lessons are always /rich 
in possibilities, i.e., good mathmeiical thinking is encouraged, even if the 
reason for a strategy is not always clearly defined. 

In terms of the planning which' went into its development, and the detail 
which marked its decision, CSMP was unique among'curricular innovations. 

F. CSMP Vs. Other Curriculum Reforms [Brief Summary Statement] 

Attention to detail at the level which CSMP provides and recognition that 
teacher's need materials and guidance in using the materials, has not^been 
typical of the curriculum reform movement. Innovations during the '60's and 
'70^s were marked by several ^key features, ^^irst, many of the innovations - 
were designed to teach thinking skills. However, many teachers who were to 
implement the new curricula in their classrooms did not know how to achieve 
such goals. Their training had usually been directed toward teaching content 
and'their und^er^tandi ng. of the teaching strategies required to promote 
inquiry and imaginatitfn was often less sophisticated then those of the 
developers. Associated with this was the second problem that many innovations 
did not specify what content or pedagogy were to be employed as stimuli for 
higher level thinking. 

When content was_ specified, and it was f6r many innovations, ^the pedagogy 
was often not carefully thought out and nd't fully s[jecified. Thus while 
developers has a clear idea of what they wanted taught, that .idea was often 
not spelled out enough to be transportable to school settings. The ambiguity 
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resulting from trying to' teach someone else's Mdeas daily, without the benefit 
of guidelines, or consultation and monitoring, destroyed sofrfe teachers' faith- 
in their ability to be injiovative. ^ . * \ 

Some devejopers often displayed a naivete* about-how fragile the prosp^ects 
for change are in* any system and some fa<iled,to cofjsider the political and 
practical realities of the systems Jn which the planneS chrange.was to occur. . 
They failed to provide adequate training t(i meet local needs or failed to 
monitor theMmplementation to ^make sure it was being implemented; ^ 

Finally, few innovations were given enough time to develop a full fledged* 
'set of lessons, monitor those lessons in real, world setting and revise them to 
accommodate to the needs of u^ers. Not enough time was allowed Tor adopters 
to make mistakes and experience the frustrations which would provide a data 
base for creating a politically and practically viable program. In the world 
of innovation of the '60s and *70s everything happened too fast^for 
reflection and not fast enough for renewal. 

CSMP was fortunate in that its development occurred toward the end of the 
innovation period we have just witnessed. As such it was able ^o profit from 
other innovators' successes and failures. Certainly the design and operation 
of CSMP shows an attempt to avoid mistakes made by some innovators while 
capitalizing the successes of others. 

C$MP shared many of the goals of other reform mathematics c^urricUla of the 
era, but marks a distinct departure in its strategy for achieveing those 
goats. Like UICSM (aimed mostly at junior high school ), SMSG { a secon/jary 
program ) as w^ll as the Madison Project and other mathematics programs 
targeted for elementary school students, CSMP was de^signed to teach students 
•conceptually oriented mathematics. Unlike many of those programs, CSMP did not 
present the innovation as a fait accompli which needed only a teacher to bring 
it to life. CSMP developers reasoned th'c?^ some teachers would need help in 
translating the printed lesson into a class presentation and so fully 
specified lessons were prepared which described what to do from day to day in 
the classroom. This specificity sets CSMP apart from many of its 
predecessors. 
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Unlike many math' projects which relied on teachers to be able to get off 
to a running start, CSMP planners urged each adopting school district to 
invest in training for the Coordinator and for all prospective teachers. Since 
the program relies heavily on teacher-initiated dialogue (as was shown in the- 
sample from the Teacher's Guide) the CSMP staff .believed, that the program 
would only be taught as intended if the Coordinators knew the goals and - 
strategies of the lessons well enough to supervise their teachers* 

Thus, in many ways, CSMP attended to the politica> realities of school 
settings to a greater degree'that programs preceeding it, and attempted to 
5olve those problems by a combination of training, printed guides and support 
services. 

r 

4 

, G.CSMP DEVELOPMENT [Brief Summary Statement follows] 

CSMP began at Carbondale, II K with funding from the US Office of-- 
Education and Southern Illinois University, and then at St, Louis with funding 
first from the USOE and then NIE. The Director of GSMP from 1965 to 1979 was 
Burt Kaufman, ^nd the curriculum is in 1 arge measure a tribute to his energy 
and dedication, Frederique Papy broi^ght many new Jdeas to CSMP during her 
time as Associate Pire-ctor for Research and Development; her influence ' ' 
pervades the entire curriculum. 

Tire CSMP curriculum is the result of a long process of development, field 
testing, *and revision in a wide range 'of geographical locations. Thos.e sites 
varifed in size and SES of community. Students' ability levels, as measured by 
standardized achievement .tests , ranged from the 25th percentile or below, to 
upper track students defined as gifted by their dtstricts. During those 
trials, complete sets of Teacher's Guides and student books were written for 
each grade level. Materials, like the story books, the mini-computer and', 
analysis cards for .the String' Game, were also provided. 

Over the ten years of the project's hi story .a four cycle model of ^ 
materials development took place, essentially by grade levels : ^ 

1. CSMP staff wrote lessons and taught them irrfonnally in local classes 
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.-,2* a local pilot test version of the curriculum was^ prepared from the 
revised lesson^, taught by a few local teachers and observed by the 
CSMP staff 

3. A "Final Experimental" version of the curriculum, based on a revision 
of the local pilot version was taught for two years in the nationwide 
set of schools electing, to ptlo't the curriculum. 

4. A publication edition was prepared based on final revisions resulting 
from the extended pilot trials. 

A forma! evaluation mechanism was established at CEMREL, which was ^ 
structurally, independent of CSMP and funded under separate contracts. This 
evaluation group, w'hich came to be known as the Mathematics Research and 
Evaluation Studies Pro ject, (MRES ) was responsible -for summative eyiluation 
based on the Extended Pilot Tests* It was also iVivolved in working with CSMP 
staff on formative evaluation through third grade* 

Historically, while curriculum developnfent in conceptually-oriented 
ma£hemati(^s ,has occurred via programs like CSf^P, the assessment of problem 
solving abilities has not received the same attention* Hence users of these' 
programs, are held accountable for student performance on measures that do not 
reflect their goal s,' ^special ly not in problem solving ( except in the 
trlvi^al, computationally oriented, one-step problems that make up most of the 
problem solving sectiontS of standardized achievement tests). CSMP is a 
process-oriented curriculum; the mathematics is embedded in situations that 
require problem solving, though often i^n ^he content of the special languages 
of CSMP. The problems of evaluating student achievement are complicated since 
there are no norms for problem solving in these contexts and comparisons are 
difficult because^ of the non-standard terminology. Nevertheless, MRES has 
developed a methodology for carrying out such an evaluation in comparative ' 
studies that are„rooted in problem solving, and the measures developed have 
been shown to be sensitive to instruction,. 
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^ The primary purpose of MRES* evaluation of CSMP has been to^ provide^ 
information about the program to consumers, developers, and the fundyng 
agency. The results^ of the evaluation have dealt with multiple outcomes from 
different patterns of use, and the value of the curriculum must eventually be 
determined by weighing those various outcomes according to the relative worth 
placed on them. However, evaluation data about CSMP provide a^rnformation 
about the impact of the program on students. )^ 
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II L CSMP IMPLEMENTATION 



A. Adoption Histories, Patterns of Adoption, Expansion, or 
• Discontinuance. [Brief summary statement follows] 

Once CSMP had been locally piloted and ms available for wide use, school 
systems were contacted and urged to adopt the materials. The key to CSMP 
^ adoption and implementation history is Wiety. 'CSMP has been adopted in 28 

states nationwide. The mix "of sites is varied; six large'urban school systems 
^ like Detroit, 73 rural county districts like Catoosa County, GA. and small 
tQwn 'school districts like Pekin, 111. and 17 suburban school systems, like 
the Greenburgh Central School District #7, in Hartsdale, New York. Five^ 
Indian schools ancj 33 private ar\d parochial schools also have adopted CSMP. 
It was a Title I adoption in at least 4 sites, a Gifted program in at least 12 
sites, and a remedial pull-out program at more than 10 sites'. (Appendix B 
shows th^ data sources for the following chapters.) 

Sites varied in the length of time they used. CSMP and the strategies they 
used to implement it. Table 1 shows the iJattern of adoptions and the length of- 
adoptions for the nine years tbe program has .been available. 



Table ! 

Length. of Adootion, Number of Years by Adoption fe^.r 



Number 
of Years 
Adopted 


Year 
of 

Adopti on 


1973- 
74 


1975- 
75 


1975- 
76 


1976- 
77 


1977- 
78 


1978- 
79 


1979- 
80 


1980- 
. 81 


1981 - 
82 


1 ]^ear 




3 


1 


6 


0 


1 




0 






2 years ^ 




9 


"1 


4 


0 


0 


0 


3 t\ 




J years 
? years 




1 


0 


1 


^ 1 


0 


1 


19 






j 


U 


U 


2 


U 1 4 




D years 




0 . 









I 


6 years 




0 / 


1 


1 


4 


1 




/ years 




. 0 


Oil! 




8 years 






1 




9 years 









Indicates the number of sites which have adopted and Implemented the program 
for the maximum number of yearsvppssi ble based on their first year of adopt ii 
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There were at least three general, patterns of adoptions. First, many 
, sites adopted CSMP) and continued it for the full time possible (e,g., nine 
years for 1973-1974 adopters)* Excluding the data from new sites (since 
1980), 4,7% of the sites fit this pattern of continuing 1t for^the maximyni. 
Second, 5ome sites adopted CSMP for only one or two years; 22% of the sites 
(agair> excluding data from 1980-1981 and 1981 -1982) fit this pattern. ^ Third, 
*some sites adopted CSMP for more than one or two years but less than the 
^tmaximum' number possible; 215J fit this pattet^n. 

Tabljs 1 tells 'only part of the story because each year at each grade level 
some sites were dropping CSMP while other sites were adopting it and still 
others were maintaining it. Table 2 shows the number of .sites dropping and 
addfng each year. The pert^ntage of sites continuing is also shown. 



Table 2 
Pattern of CSMP Usage, 
Sy Sites, 1^73 So 1981 



2? • 4 * S 
(86X) 



31 • 9 * »5 

(nt) 



37 - 10 ♦ g 
(731) 



35 - 5 * 3 
(MX)' 



33 • 0 * 5 

(loot) 



^>n. /tiu 157^ Fin, iisq Fim, mi 



38 - 2 * 22 
(931) 



58 - 4 * 2^ 

(931) 



76 - 7 * 23 
(9?t) 



92 



* i stus 



I StUft 



Is Sham 



Lately both the length of , time sites have been using CSMP and the number of 
adoptions per year has been gradually increasing following a low point from 1977 
to 1978. 
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There are at least three aids to adoption. First , the philosophy arrd 
goals of the program convinced many sites to give it a trial since they wanted 
a program specifically aimed at emphasizing higher level mathematical 
processes. Second , having, decided to investigate the program because, of its 
conceptual base, ma"ny schools systems sent staff to visit s'ites which had 
already 'adopted CSMP^ There t^ey watched the program being, taught and talked 
to teachers about strejigths and weaknesses of the program. The presence of 
these "lighthouse" sites was a distinct advantage far many sites which 
previewed the program and decided to adopt it on the strength of what they 
heard and saw. The distribution of adoptions in the first few years was 
sufficiently far-flung that districts in many regions of the country could 
conveniently visit a relatively nearby site and see the program in action. 

Figure 1 shows the distribution of several "lighthouse" sites as well as 
the sites which adopted the program based on visits to those sites. 

Insert Figure 1 here . ' ■ • 



o. 
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O • Adopter 
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• The third aid, a criti.cal factor in some sites being able to adopt the 
program, was the presence of an experienced trainer. Since the CSMP-CEMREL 
staff could not visit all potential sites and could not train all potential 
adopters, "turnkey" traln^^s,. who were trained at CEMREL, were able to train 
teachers in their region. The presence of " turnkey" trainers and the sites 
they visited is sh'own in Figure 2. 
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The program is more wide-spread at the primary level (Kindergarten, first 

and second grade), than it is at the upper elementary levels. Table 3 shows 

the number of sites which implemented it at each grade levef?. 

Table 3 / 
Number of Sites, / 
By Grade and By Year 

Percentage of Sites Per Year are Shown in Parentheses 





✓ 


1 


£ 


3 


4 


5 


6 


f ' I 

, TOTAL 1 

i > 1 


1973-74 


29 


31 












60 




(48:) 


(525) 












,1974-75 




29 


1 0 


> 








75 




(375). 


(39S) 


(24S) 










1975-76"^ 


^31 


29 


fa *T 


• 

1 0 








102 




(30S) 


(285) 


(24X) 


(185) 








1976-77 


24 


29 


27 


23 


16 






119 




f 'jrsw \ 
[dUl) 


(245) 


(23S) 


(195) 


(135) 






1977-78 


25 


31 


23 


27 


22 


12 




145 




(17:) 


(215) 


(19S) 


(195) 


^ (155) 


OS) 




1978-79 


30 


34 V 


32 


29 


22 


15 


> 

7 


169 




(185) 


(205) 


09S) 


(175 )v 


(135) 


(95) 


(45) 


1979-80 


36 " 


46 


42 


36 


25 


17 


12 


^214^^ 




(17X) 


(215)- 


(20S) 


(175) 


(125) 


(8X^^ 


^'i65) 




1980-81 


49 


51 


46' 


40 


27 


19 


16 


248 

i 




(285] 


(215) 


(135) 


(165)^^ 


(115) 


(85)^- 


(65) 


1981-82 


53 


60 


58 


48 


32 


25 


17 


298 1 

! 




(195) 


(205) 


(195) 


(165) 


,(115) 


(85) 


(6t) ; 
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There may be several reasons for this pattern. Since some sites adopted a 
gradual approach to implementation, and elected to begin using it at 
kindergarten the first year, first grade the next ^ear, and so on, it would 
Jake a few years for CSMP'to work its way up through all* the grades at any 
site. But evidence from sites where there is ample time^for it to have spread 
In that way shows that CSMP is often not used beyond third or fourth grade 
level. / 

Overall the pattern of adoptiofls is not as clearcut and straightforward as 
the three factors would make it appear. In addition to those adoption factors, 
opportunism also played a role in CSMP adoptions. Money, either Title IV-B or 
other sources, was available and some districts used it to their advantage to 
adopt CS'mP. In some cases, wh^ the funds dried up, districts found other ways 
to support the program. However, many'^^pped the program when the funding was 
curtailed. 

CEMREL's own mandate from the government also affected adoptions. Over the 
years^, the government had first counseled CEMREL to look for a national 
audience for the program, then to focus on attracting large urban school 
systems to the program, then to turn attention to potential adopters within 
the ten state region defined for CEMREL by the National Institute of 
Education, CEMREL's funding agency. These shifts in focus affected the 
dissemination staff's emphasis on adoption. However, CSMP was able to develo 
a very sophisticated set of materials and brochures ( see Appendix A ) to 
support their dissemination efforts. 

Having decided to adopt CSMP, sites differed in the implementation 
strategy they chose. Some sites decided to adopt CSMP system-wide, in all 
grades in all schools the first year. Others adopted a more gradual approach 
and adopted it at one grade level ( usually kindergarten or first grade with 
the intention of expanding a grade or two each year). Other sites elected an 
experimental approach and tried it in one school as a test case, reserving the 
option to expand or drop it when the "experiment" had been assessed. Often 
what many sites did was not what they 'had originally intended to do but was 
dictated by local constraints. 
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B, How CSMP Got Started at the Sites [dmi*tted from this report] 

C. The Role of the Coordinator [ A Brief Summary Statement follows] 

One of the key factors in the success of CSMP as a national program has 
been -fts insistence that adopting school districts appoint a "Coordinator" 
'(usually If local administrator or teacher) who would assume day to day 
responsibility for the project by ordering supplies ( or overseeing their 
ordering), conducting in service and monitori^ng teachers as they taught CSMP 
lessons. Districts had different strategies in selecting Coordinators, and the 
choice affected the program at some sites. By now tha adoption/innovation 
literature is full of case studies of adoptions which failed because 
sponsorship of a program was not well placed. Our experience with CSMP 
supports the literature. In the few cas^s where a willing' volunteer teacher 
espoused the program, pushed for its adoption, and was given Coordinator 
duties but was not considered an administrator and' did not function as an 
administrator, CSMP limped along, and was eventally dropped. The same was 
usually true when the principal of a school was the sponsor. It was difficult 
for the principal to get out of his own school into^other schools, much less 
to effect a system-wide advocacy for the program. A well- placed sponsor with 
district wide responsibilities was a distinct advantage and, in many cases, 
protected the program when district leadership or goals changed, when 
standardized testing "accountability" pressures mounted or when new funding' 
sources had to be found. 

Reviewing the patterns of Coordinator influence, we found four different 
types of Coordinators: outsiders, teachers, administrator custodians and 
administrator' sponsors. Outsiders* were typically math professors at local 
universities who volunteered to introduce CSMP to the district and support its 
implementation by conducting In service and monitoring classrooms. They were 
generally able to galvanize teachers to adopt and implement the program, but 
they were notj in a position within the district to act as decision makers or 
protectors fqjr the program. Thus, when a Superintendent decided for one reason 




Di;*aft copy 

or another that CSMP would be discontinued, the outside Coordinator, like the 
teachers, was usually among the last to know, and was not in a position to - 
affect l^he decision. Teachers who acted as Coordinators were in a similar 
position. In fact, their influence may have been even more limited. Some were 
unable to galvaiiize the support of other teachers in their building; On the 
face of n, while they might seem to ,^e a natural (source of diffusion, 
teachers were not likely to be able to promote the\rogram effectively. 
Needless to say, teachers were a>impotent as out^jdtrs when it came to 
advocating the program or protecting it in a dri^ict's budget. 

Central office staff Coordinators tended {p^be more beneficial for CSMP's 
longevity. They were around when funding and staffing decisions were made; 
they had the visibility and the mobility to advertise the project within the 
district and the authority to monitor and critique its implementation. 

There were two kinds of administrative Coordinators. "Custod'ians" treated 
the program like any other project and merely carried out their duties as 
specified by the Memorandum of Understanc^ing . "Sponsors", on the other hand, 
were firm advocates of the program. They were usually the ones who brought the 
program into the district, went to bat for its adoption, and acted a$ trouble 
shooters. When funds were low, they tried to find other wa:^ to finance it; 
when teachers seemed to need more in service, they arranged for it and when 
there were questions about the program's impact on students, they went out and 
contracted for evaluations so the pro'gram could be considered on its merits. 

'In our view when'CSMP was "in trouble" in a district, a sponsoring 
Coordinator would oftQn regard the difficulties as^ minimalwhi le a custodial 
Coordinator viewed the difficulties as yet one more obstacle to continuation. 

Reviewing the data from oiir 1981 round'of site visits, we found that of 
the' seventeen Coordinators interviewed, seven were in Central Office staff 
positions, six had mathematics supervisory roles, three were school principals 
and two were classroom teachers. Not one had CSMP coordinating as the sole 
role. Thus, it is not surprising that three quarters of tl4m reported that 
they attended to CSMP responsibilities "infrequently". 

For some Coordinators, their CSMP functions constituted a second, almost 
full-time job. Acting on the specifics of the Memorandum of Understanding, 
they ordered materials for the district, attended CEMREL's in service, 
conducted district in service, monitored classes, critiqued and demonstrated 
lessons, met with parents and arranged for CSMP's impact on students to be 
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'evaluated, all this in addition .to their other school system duties l-ike 
coordinating the di strict 's 'gifted program or administering the curriculum 
division. O'ther Coordinators treated CSMP as a part time responsibility and 
delegated most work. They had teachers order the materials, let the math 
coordinator supervise the cl^sroom teaching, etc' In many cases this was' not 
from lack of interest in the program, bui from lack-of time to fill multiple 
roles. 

Classroom visits were the most common activity (but only 65% of the 
Coordina1;ors reported time for qlassroom visits). Evaluation activities were 
undertaken by half the Coordi/iators but only four of the seventeen conducted 
training, the rest turned that responsibl it'y over to a turnkey trainer or 
others in their school district. 

While many of the Coordinators interviewed in '81 had. direct personal 
involvement with CSMP and were responsible for initiating its adoption and 
participating in training, others inherited the job from the previous 
Coordinator or^rom an -interested advocate within the system but had no ' 
ownership involvement themselves. Three-quarters of all Coordinators viewed 
themselves as ultimately responsible for decisions specific to CSMP's day to 
day operations but were not the ones who make the decision to renew funding - 
for CSMP^ 

The ma-jority of the Coordinators visited in '81 reported funding the " 
program out of their District's operating tjudget. A school's text book fund 
or the district's operating funds were generally used for books and supplies. 
Thus, and unless prices for materials continued to rise dramatically, most of 
those Coordinators thought they would be able to continue the program in spite 
of the fiscal problems facing their districts. That may be real istic ^-but data 
from previous years show that other sites which had adopted the program and' > 
intended to continue -it were not able to because of program cost^. 

Given locaT evaluation concerns, test results' were of ten- a critical 
factor. Several Coordinators expressed faith the CSMP woul,d meet their own 
goals, which were not related to performance on standardized tests; they 
reliecJ little or not at all on those scores. Others thought the fhogram was in 
difficulties when there was little or no difference between CSMP andNon-CSMP 
students on these standardized tests. Both of these may have been unrealistic 
views. 

■ . ■ •• . \ ' 

29 



Draft C0py 

Some Coordinators were math educators first and administrators second; for 
c^ers the reverse was true. Certainly being mathematically tc'atned helped 
some to understajid the goals of the program ( .which were not always speWed 
out). They'"were better prepared than their less mathematically sophisticated 
colleagues to present the Mathematical ccfhtent and processes in the in 
service^. But others who dNd not have a strong math background, but who did^ 
understand the conceptual de"velopnient that CSMP aimed for, were effective 
sponsors. Either a strong math background, or an understanding the aims and 
pedagogy to support those aims, was necessary for successful Coordinator 
functioning. Otherwise, the program was a flashjn the p^n at some sites. 
• A major factor in CSMP*s success at the sites was the Coordinators' role , 
iri their school system, their belief in CSMP*s goal^, and their degVee of 
active sponsorship. Active sponsorship flowed from a f 1 nn> bel ief I in CSMP's 
goals, and was most eff^ective when the Coordinator was well-placed .in the 
district's administrative hierarchy. 

0* Training Staff and Conducting Inservice [ Omitted from this report] 

E. Costs of the Program. [Omitted from this report] 

Fj Testinci and Achievement [Omitted from this report] 

G. Local Events^and Changing Circumstances. [Cmitted from this report] 

H. Teacher Background and Experience. [Omitted from this report] 

I. The School As A Unit and The Principal [Omitted from this report] 

J» CEMREL's Relation to the Sites [Omi tted .from this report] 
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IV. The Classroom Setting 
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A. Teacher Background and Experience, [Brief Summary Statement follows] 

Teacher Questionnaires have been administered each year as part of the 
on-going evaluation of CSMP and the same item^ ha\^ appeared for four, five or 
six years so that data from each successive grade lev^l could be collected and 
analyzed. Over the last nifie years, CSMP teachers and recently, Non-CSMP 
teachers, completed the yearly questionnaire • One goal of the questionnaires 
was to collect datcu on teachers' backgrounds and teaching. Th6' Non-CSMP 
teachers were in classrooms. which served as comparisons in the GjHtiparati ve 
evaluation stud,ie$/of ^tydent achievement. Regardless of where they taught or^ 
what grade level they taught, CSMP teachers had similar teaching experince to 
their^non-CSMP cotnterparts and had taught for about the same length of time. 
Like their Non-CSMP co^terparts, they supplemented the math curriculum for 
about^ 20% to 25% of their math time but their supplementing was usually with 
computation whereas the Non-CSMP teachers usually taught "enrichment" 
activities (computer activities, problem solving, statistics, etc.) not 
available in their textbooks. It *is worth noting that many of the activjties- 
which non-CSMP teachers taught. as supplementary to the text were components of 
the CSMP program. 

In CSMP classrooms, teachers spend an average of 51 to 59 minutes on math, 
instruction and this amount of time is generally 5, to 10 minutes per day more 
than Non-CSMP teachers reported. Some teachers spend more than 60 minutes, and 
some spend quite a bi*t less (30 minutes in some classrooms), but for the last 
few years, the time spent on math instruction is less than it was in the first 
few years when almost half the teachers reported spending an hour or more on 
math. ^ 

CSMP teachers are likely to spend more time on teacher led work and the 
CSMP teachers' emphasis on teacher led work is a natural result of following 
the Teacher's Guide, with its detailed lessons plans. The lessons are designed 
to be led by a teacher. If the Teacher's Guide is be-ing followed, the high 
proportion of teacher time is inevitable. While CSMP teachers teach more 
teacher-led lessons, they also report liking this aspect of the program. 
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CSMP teachers have' consistently given high ratings to the quality of the 
program and indicated it is superior to programs they have taught in the past. 
In this respect, their ratings have been higher than Non-CSMP teachers on: 
'o Students * 'involvement and interest 
0 Students' logical reasoning 
0 Students' achievement in mathematical concepts 
0 . Appropriateness for high ability students 
and they have given slightly lower ratings- to: 

0 Students' achievement in computational , skills 
0 Appropriateness for low ability studentsu \ 
In response to open-ended questions,, the overwhelming majority of CSMP 
teachers gave the program consistently high evaluations. Many reported that 
the program had a positive impact on their students. Others commented that 
the program was the most stimulating professional experience of their lives. 
When the program was new, qr when teachers were new to it, such results might 
Jbe attribute.d to a "Hawthorne effect" but even teachers who taught the program 
for several years continued to give it positive evaluations. 
In a sense, the structure of the program, its highly detailed lessons, its 
plan of lesson sequences, which many critics find stultifying, may have been 
an advantage. Many innovative curricula of that period presented a point of 
view about what was supposed to happen to students. They were supposed to be 
more ^creat-ive or more logical in their thinking. They wer^ to discover more, 
or question more. But few programs actually spelled out what teachers were to 
do or say to bring about those changes. CSMP's structure, while it may have 
beea different f»*om anything teachers had ever taught before, did give them 
someth-ing tangible to work with day to day. 
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Features like the distinctive pedagogical style,- the use of the spiral 
approach, allowing slower learners to proceed at their own pace, and teacher 
directed lessons which are briskly paced have usual ly received favorable 
ratings from" CSMP teachers. 

As each new grade level was introduced and teachers were trained to 
teach it, they usually reported that their preparation time was "more at first 
but the s^me as other programs, after a year's experience". 

Although there was some slight variation from year to year- in teachers ' 
responses, compared to Non-CSMP teachers they were more likely to report that, 
in their math class "achievement was oriented towards more general progress" 
(versus "to basic skills"), "lesson plans^are followed in great detail" 
■(versus "serve as a genera f^jide") . Generally, teachers said that "content is 
challenging for most students", and that "math class was one of my favorite 
time". Teachers "were also more likely to say that they "oriented their 
classes toward .creative activities (versus "sol vi nc^ specif ic problems") and 
that "Ma^th is easier (not harder)' to tgach". 

Every year teachers have responded positively when asked to provide an 
.overall evaluatian of CSMP'. The -program's- effect on students has been a key 
point mentioned by CSMP teachers. The teachers think CSMP helps students 
think logically, enables them to analyze situations, and gives them a de'eper 
level of mathematical, not ju^ computational, understanding. 

This positive assessment is tempered somewhat by some teachers' concerns 
about low ability students' performance in the program. A significant number 
■of teachers, though still a minority, rate CSMP much lower on its 
"appropriateness^ for low ability students" than they'rate other aspects of the 
program and lower than Non-CSMP teachers' ratings. This may be because they 
don't see the same type of d'ay to day reaction to the program from those 
students ^t'they see at the higher abi'lity levels. On the other hand analyses 
of MANS test data by ability levels show low-ability students. to be doing 
better on the tests than their non-CSMP counterparts and to be showing year to 
year growth at about the same rate as the CSMP students of higher abilities. 
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A key to, CSMP's success is the support and enthusiasm shown by the vast 
majority o,f CSMP teachers. In fact, the program exists at many sites today 
because teachers have continued to teach the lessons in $pi\te of diminished 
support and sponsorship in their districts. In a rare, but not unsurprising 
case or two, teachers were so commite*d to CSMP that when Coordinators resigned 
or changed assignments, teachers talked their principals into assuming the 
Coordinator's role. 

Teachers have taken a sponsorship role in training other, 
new-to-the-program teachers at some s^tes, have formed "teacher hot-lines" to 
support one another, and have worked to adapt lessons and materials to 
district conditions. In some cases, their advocacy has^surpassed that of many 
Coordinators. Over time, teachers have volunteered to teach the program on a 
trial basis, to attend the training, and then work to learn the program after 
training ended, to spend additional time to master the cont^i^l^nd pedagogy , 
and to act as advocates within their own system and toward fOth'er school 
districts. In fact, many teachers have become such staunch advocates of the 
program. that they continue to teach it long after district level sponsorship 
has waned. 

•On the other hand, many teachers disliked teaching CSMP. The most common 
reasons given were the amount of effort required, a perceived lack ofj^basic 
computation activities, or the belief that nianx students, especially lower 
ability students, were not benefitting from the program. For some teachers, 
who did not actively dislike the program, it nonetheless appeared sufficiently 
difficult to teach that, in spite of taking an interest in it, they never 
really tried to teach it. Needless to say the role of tfre^oordinator was 
especially important in those latter situations. 

Participating in CSMP has served as a means of teacher renewal and CSMP 
training constitutes one of the few remaining concerted in service efforts in 
the country today. So even though many school districts only adopted and used 
CSMP formally for a few years, its adoption constituted an opportunity for in 
service in mathematics which might not otherwise have been available or 
affordable. In their evaluations of CSMP, many teachers have commented that 
CSMP training was a stimulant in their careers and was one of the most 
positive aspects of their teaching. What all teachers commbnt on js the 
positive attitudes CSMP students have toward the program and the substantive, 
non-trival learning which the [program fosters. ^ 
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B. Logistics,, [Brief Summary Statement follows] ' 

To teaeh CSMP, teachers have to meet a double set of goals:' to ur^derstand 
the mathematical content and its applications, and to develop a repertoire of 
techniques and processes for teaching the content. 

CSMP's development was baSed on the be1i.ef that no single method of 
tlassroom management suffices to meet the needs of every student, and so 
opportunities are provided for the whole class to work together as well as for 
independent study. 

Based on classroom observations at over 40 sites we can say that most 
teachers have ni^t both goals. Teachers have adapted CSMP to local conditions, 
or accomodated it to their own preferred style of teaching. Many of the " 
adaptations were aimed at meeting the needs of the low ability student. 

Other adaptations include omitting 1essons>i^ repeating lessons. ^ Due to 
time pressures, many teachers report omitting all or part or Strands like - 
Geometry and Pnobability. Often this is due to the extra time teachers think 
must be spent on additional computational practice. Many teachers use CSMP as 
a supplement to the traditional math text. A few teach a complete lesson from 
that text and then teach a complete CSMP lesson. Others do a quick set of 
computation drill exercises'and then teach a complete CSMP lesson.. Now and 
then, a few teachers will teach a formal textbook type lesson in a topic, say 
decimals, before teaching a CSMP decimal lesson. 

Some of the adaptations. were "cosmetic". Tor'example, a few teachers todk 
the Teachers' Guide apart and bound it in a spiral binder so that lessons 
followed^one another in the sequence they would be taught, not bound by 
strands. ' • ' 

Other adaptations were designed fo make CSMP teaching resemble the way 
other subjects in the district were "taught. So a group of teachers at one 
site made transparencies of every lesson and used overhead projectors to 
display the diagrams rather than drawing them on the chalkboard. 

Some teachers, to reduce preparation and paperwork, have introduced "team" 
approaches to the lessons. At one site, one teacher takes responsibility for 
an entire, strand, say the World of Numbers, and another teacher takes 
responsibility for a different strand. Another version of teaming, used at 
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another site, calls for one teacher to teach a lesson to a collection of high 
ability students from several classrooms an^ another teacher to present the 
same lesson the following day to a collection of low ability students. 

Some adaptations are 1ngen?QUS improvements. By using two mini-computers, 
one to show the mini-computer ctjecker configuration at the start of a lesson, 
and the other to work out the new configuration, teachers believe they can 
help students .better understand the lesson. Other teachers encourage students 
to act out lessons involving concepts like "greater jthan"|and "less than", and 
some teachers use smaller numbers than those given in the text when 
introducing what they think will be a difficult concept. At some Indian 
s^ool^sites, aides translate the lessong^for students. 
|*^jMi1e a few teachers report not using the spiral, instead changing the 
lesion sequence so that all the lessons in Geometry are taught consecutively 
and all the tes^sons in the World of Numbers are taught in another block, most 
teachers rate the'^spiral approach positively. However^ -a minority do say that 
there is too much distance between topics in the spiral. 

According to teachers who have taught CSMP for sevi^l years, they grow 
more receptive to the spiral with experience. Those experienced teachers , also 
report spending less time managing materials, and less preparation time. 

Another persistent issue to teachers is the lack. of means to evaluate 
students' progress on a day-to-day or week-to-week basis. Since the program 
has no built-in means of testing students and since the content is 
sufficiently novel to discourage teachers from creating' their ownHests, many 
teachers worry about how much and how well students afe learning. This is a 
particularly serious concern for teachers who , are f^ced with pressures of 
standardized testing each Spring. 



ERIC 



36 



0 



Draft copy 

C. Patterns of Training and Teachers' Redaction to Training. [Brief' 

Summary Statement follows] 

To provide teachers with an understanding of CSMP content and pedagogy, 
the CEMREL-CSMP staff counseled adopting school districts to participate ,in 
the train ing'pr'^ams held each summer a't CEMREL. The workshops were designed 
to give teachers a conceptual pverview of .the program and practlc^il - 
demonstrations of how to teach the lessons. In designing the workshops CSMP 
has mandated the minimum amount of training whi^ch_should ,be offered at each 
grade level. In our experience, the majority of teachers have not received the 
minimum. Teachers consistently rate the training positively, so it is the 
economics of training and not problems with the quality of training which 
affects the minimum. 

When training has been offered, it has most often been completed, as 
recommended by CSMP, a week or so before formal CSMP teaching in the classroom 
is begun. Some sites elect to conduct a -.day or so introductory workshop and^ 
then continue informal training throughout the year. Less than a quarter of 
the'^SMP teachers receive follow-up training after beginning CSMP teaching. 

D. Responses to Program Goals. [Omttted from this r>eport] . 

E. Facility in Teaching the Program. [Omitted from this report] 

F. Student Achievement. [Crnitted from this report] 
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[A Draft Version of Student Achievement has been prepared and published 
as Evaluation Report 9-A-l . It summarizes the data from nine years of 
evaluation activities conducted by MRES. This section merely highlights some 
of the key points of the evaluations] • 

Every year since the^rogram's inception, students have been tested so 
that CSMP's impact on students could be assessed. Beginning in 1973, and each 
year thereafter, CSMP classes participating^ in the ExtendedTifot Trial, and 
Non-CSMP classes in comparable districts, were tested by MRES, the unit 
established to evaluate CSMP. (Appendix B shows the sites where testing 
occurred, as well as the number of classes participating at each grade level). 

To evaluate CSMP, MRES developed the MA.# Jests (Mathematics Applied to 
Novel Situation's) , ,a collection of short tests that assess how well students 
in grades 2 to .6 can use mathematical thinking and skills to solve problems 
that are new or unfamiliar to them. As designed, the tests do not contain any 
of the special vocabulary or terminology of CSMP and are generally built 
around mathematical situations that are unfamiliar to both CSMP and Non-CSMP 
students. Tbis'use of novel situations means that the tests are generally 
rather difficult and have a problem solving emphasis. 

There is a rough correspondence between the MANS tests and the ten goals 
for mathematics education endorsed by the National Council of Teachers of 
flathematics. The MANS tests measure students' knowledge and understanding of 
Computation, Estimation, Mental Arithmetic, Relations and Number Patterns7 
Word Problems, and Elucidation ( the ability to produce multiple answers). At 
the upper elementary levels. Algebra, Logic^ GeoTrietry, Probability, and 
Organizing and Interpreting Data scales are also included on the MANS tests. 
(A complete listing of the scales and grade, levels available is shown in 
Appendix B)'. 

The samples on the following page illustrate the content of some of the 
MANS scales. 



^^entai Ar1 thmetic 

Solution of numerical 
proDle^ns that emob^s^i ze 
an untl^r-standi-ng of numbers 
anid operations, but do not 
reaui re great mental ' 
computational facility. 

, Examoles from a sixth grade 
test. No "scratch work" is 
allowed. 



7.:01 - 5,3S9 • 



- 250 - L^Q 



98 Ml - 



98,C<X3 - ^^COO 



12 X 500 



7 X 45 - :oi 

1«» X 45 • 



Number Representations 



Recognition, or prodution 
of different ways of 
representing numbers, 
including place value, 
number lines, measurement. 

Example. from a second grade 
test' For each of the first 
group of items (A through F), 
the tester says aloud a number 
for students to write in the 
blank. ' 



Wh4t n^cr 1$ l nort tnin 3S6? 



Whit fiumotp 1i 10 wrt tn«n 402? 



1^ Wh«t n\Mfr fs 100 nort tft«n 601? 



Relationships and Number Patterns 

Recognition or application of 
given patterns, orders, or 
relationships in sets of numbers. 

Examples from a fourth grade testi. 
Three sample items, explaining how 
the "machines" work, are done 
previously. 
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Wbrd Problems 

Solution of word problems 
requiring low levels of 
reading comprehension an^ 
computation and classified 
according to type of problem. 

Examples from a second grade 
test. Tester reads the items 
aloud, frame-by-frame. 




^ooifs cose S< lacA M 

54D4nU cose 2t IICA. 



Sl)Ty dgys I lOp I IS inc 




"-it cue same soeec. 
low fir -<} • • 3e 
ifur * jiyi ^ 



starting i ;np. 



Aftir oni <iay the *nt 
h*$ gone 2 inles. 



^ Elucidation of Mut7ple Answers 

Production of manjy correct answers nuusi rue o«t thr^ biiu. 
to a given problein. 

Add "ta 9tt * toul scopt. \^ Ip^ 




Examples from a suth grade test. 



Slv« ill th« posslbU scorts. 52, 



Th« nuMO«n must be between SCO and 940. 
Two of the digits mst be 9. 
6lv« 111 the correct answer?. 909, 



Special Topics ^ 

In the upper elementary grades there are also tests in'' one or more of the 
special topic areas of algebra, geometry;' probabi 1 ity and 
organizing/interpreting data. 
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The development of the MANS tests occurred sequentially, one g^rade at a 
time. At each grade level, the Mathematics Research and Evaluajtion Studies 
(MRES) staff first developed prototype tests. Sometimes the ideas for the 
tests were adapted from ideas in previous research in mathematics education; 
most times the ideas -were original. An Advisory panel (whose members are 
listed in Appendix C) independently reviewed all of the test prototypes. * 
Occasionally, teachers, math supervisors and researchers also reviewed the 
tests. If the tests survived these reviews, they were pilot tested in a few 
local classes. On the basis of results from these pilot classes, tests were 
revised or, in some cases, eliminated. 

The original vpr<;inn nf thp M AN<^ Tp<^t'c: rP<;n1fpH from thi<: rnntinning 

process of development, review, testing, and revision. The original version 
of the MANS Test was used in the first CSMP evaluation study involving 15 to 
20 classes. After further refinement of the tests, they were use#"in the 
final evaluation of CSMP at that grade level. ^Thi-s evaluation study involved 
from 40 to 60 classes. ^• 

At each stage in this process of development, revi'ew, testing, and 
revision, the work was guided by the Advisory Panel. Some of the important 
considerations in the review and revisions of these tests, were the fpl lowing: 

0 Intrinsic Merit: importance of the mathematical skill required; 

curricular fairness; student interest in the novel problem context. 

0 Administration: clarity "and brevity of directions; student understanding 

of the task; low reading level; attractive format; unspeeded 
0 Technical: item.analysi s including range of difficulty levels, error 
analysis, discrimination coefficients; test analysis including ceiling 
*and floor effects, ability level differences, reliability (KR 20 , 
studies of internal consistency), analysis of cl^ass means and evidence 
of construct validity. 
As used in CSMP evaluation, the tests were administered in two sessions 
per class by testers who were specially trained by the CSMP Coordinator at the 
sites where testing was being conducted, or by MRES staff, in cases where a 
Coordinator was unavailable. Training was conducted accordinj^to the training 
manual for admini steri-ng MANS. The manual, was specifically prepare*cl by MRES to 
standardize training. 
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^Testers were trained to follow a standardized script which includes sample 
problems. The students work through the sample with the tester, and then do ' 
the remaining j'tems in that test, and then the process is repeated for the 
next test. 

Here is a sample of the directions read to students by the tester (from 
the third grade MANS test) and samples of the student pages. 



Sample :est from t.^ird grade. 



Tester Directions 



TTtt ngM«n on *J)«C 1in« tn 2. (. 10. Vm\ 4 dox. V)«n 19. 12.' 25. utq :o. 



A4V« ta flquTf out «MC nuMMT 9« tn sit 9QX. 

iMt'i fin4 out. C?«tu«.l TTit mrts in join^ uo ay * ucn clot. sn« x 
10 1i J4, s« you »ntt U m yti ot* «n< M«n 9<ic your 3«nci1$ icMi. P«u««. ; 
Cn w« 9rtsl«« jmt €i<j. »t imaMr ' tn* ««re 3y * Men :la«. Juc 
»• r«t 3/ tflt nn)oi«ci my im dirftrmt m ycu'H » Mgur* cut 'ar 
yo«r»«lf how «jc& t.nfy «r« goinf 3y. Sow »f vt i«nj. ff /ou ^tt 
ttucx Jun ;o OM :d cnt ntxt ant. 



Scat of tat mrti ioit't nvt « (n*otr tjMtr :At«* fou cm wriu frt *..it 

1/ It -111 "mif ywj. a« f9u ion'z -iivt la. 
ATrljnx. 9P «A*t4 4n« 'jit ^wc itt 5rca|«B. 



Student Page 



2 5 '0 



□ . 



"a 22 23 iQ 



□ 



'5 17 21 



□ 



20 24 2i 12 :t 



□ 
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^ Exact tim§ limits are used only for certain tests, mainly those dearling 
with estimation skills-, Most of the items are open-ended, rather than multiple 
choice. In order to. reduce testing time, frequent use is made of item 
sampling, in which half the students in a class do one set of items, while'the 
other half do another set (in which case the average score for. a class is the 
sum of the average of these two halves of the test). 

Once the tests have been administered and scored, the results are reported 
to school districts participating in the testing. The reporting of class mean 
scores for the various MANS' categories is done in a normative way. But instead 
of showing the standard or rank of a given fourth' grade class compared to al 1 
other fourth grade classes (through standard scores, grade equivalent^ or 
percejitile ranks), tables and graphs are used to show the performance of that 
class compared to Oth6r fOOrth grade CidSse-:> uT siiiiildf dbility . ■ 

The graph below shows class means (actual data) for the sixth grade 
classes participating in the Spring, 1982 phase of MANS testing. Each dot on 
the graph represents one class. The ability level of the class is measured by 
vocabulary ^rore; classes farther to the right are higher in ability and, 
consequently, tend to have higher MANS scores ( the vertical axis). 




2* 2S U . 

' Yocaoul ar/ 



rigups 1, Sixth Grade Class i^ans 
(x«CSMP U4SS, •'iNon-CSMP class) 
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, . Figure 3 illustrates a typical result; every year the tests have been 
administered, CSMP students have had*better scores than Non-CSMP students. 
This is in spite of the fact that the scales bore little relation to either 
curriculum. The data are even mpre convincing when consider that the CSMP ' 
students tested were similar to Non-CSMP students on the major variables like 
race, sex, economic background,, teacher experience, and teacher competence. 

Table 4.-below summarizes the results across grade levels according to 
mathematics category being tested. 

Table 4 • ; 

CSMP arid flon-CSMP Results ♦ 



.-.S-Uimtary of E.P.T. Test Results 
All Grades Combined 
Given hy, Test Category 



1 

Test Category 


Number of 
Tests 
Administered' 


Numbey(^f Times 
Significant 
CSMP Non-CSMP 


Average 
Percent 
Difference 


In 
Favor 
of 


riatnemati ca 1 rrocesses; 














Computatiorr 


8 


2 




1 


3.8 


CSMP 


Estimation 


- 13 


9 




0 


8.5 \ 


CSMP 


Mental Arithmetic 


21 


' 19 ' 




0 


19.1 V 


•CSMP 


Number Representation 


12 


5 




0 


8.6 


\ CSMP 


Relationships anrf * 
^Number Patterns 


22 


16 




0 


20.8 


N^SMP 


Elucidation 


6 


3 




0 


16.7 


CSMP 


Word Problems 




8 




0 


,15.1 


cs\p 


Special Topics: 












Algebra . 


4 


3 




0 


n.o 


CSMP 


. Geometry 


2 


'o 




1 


3.0 


Non-CSMP 


Logic 


2 


0 




0 


0.0 




Organizing and 
Interpreting Data 


3 • 


0 




0 


' ' 0.3 


Non-CSMP 


Probabi lity 


5 


4 




0 


n'.2 


CSMP 


Total Across 


"ill 


69 




2 


13.4 


CSMP 



All Categories 
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There have also been some interesting secondary results from MRES' 
evaluations. For example, each year results have been analyzed by students' 
ability levels since in arty^urricul um evaluation it is important to know how 
students at all ability levels achieve. Using'stand^rdized test scores as 
cutoff points for ability quartiles, MRES has analyzed students' scores on 
each of the MANS categories. For every grade level the results were analyzed 
at the student level. The data show that there were differences in favor of 
CSMP consistently at every level of ability. 

To examine the relation between students' sex^ and their mathematics 
ability, MRES analyzed MANS test data from 3,870 students at 14 school systems 
across the country. When the MANS test data were*' analyzed by sex of student it 
was discovered that for Non-CSMP students the total test results favored boys 
and this advantage occurred for each •of the sub-tests except Computation where 
girls did fetter that] boys. However for CSMP students the differences between 
the sexes were only about half as great as the Non-CSMP difference though the 
same pattern of boys' superiority on all categories- but Computation occurred. 

When the data were analyzed by type of test item it was shown that in the 
earlier grades, CSMP had an advantage over Non-CSMP in'^whole number addition - 
and miil t i pi i cation, and in fractions but CSMP had a disadvantage in ^ 
subtraction. In the upper^rade levels,' the CSMP students had an advantage in 
decimals and a disadvantge in long division. These results reflect the 
relative emphasis placed on those Aspects of arithmetic at those grade levels. 

MRES has conducted 30 Joint Res^earch Studies with school districts as part 
of its* CSMP evaluation activities and those studies have shown the CSMP 
students strengths are consistent from one school district to another. In 
addition to those formal studies, many other kinds of data were collected in 
student interviews designed to assess the impact of the CSMP curriculum by 
presenting novel problems to students and observing the strategies students 
useti to solve those problems. ^ 

Although CSMP was developed for use in regular classrooms, over the last 
few years, more than 12 systems have begun to use CSMP for students of above 
avei^age ability. These "gifted'* students^ have als^'been tested and the results 
show that there is a fairly consistent advantage in' favor of CSMP at most 
grade levels. Simi larly, "graduates" of CSMP, students who had received CSMP 

>» 
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instruction for several years, and who had moved on to junior high school,' 
were studied. The data are far from definitive,- but .ex-CSMP-students seem tobes 
doing atheast as well as their seventh grade Non-CSMP counterparts, and often 
they' do better. For example, interviews with seventh grade math teachers at 
on^'site confirmed the view that CSMP students had no difficulty adapting 'to 
the usual classroom activities of seventh grade, and were in some ways, better 
students. * 
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^ . ' VL ISSUES/SUMMARY 

From its inception, CSMP has been an ambitious undertaking. Even in the 
'60s and '70s, when ihnovation was encouraged, and liberally funded,. CSMP^s 
scope was larger than that of many other curriculum reform projects. 
To summarize, the basic ingredients of CSMP's history are: 
0 a program with a unique point of view ^bout elementary ^ 
school mathematics 

0 Coordinators- who received CSMP instruction and trained CSMP teachers 

who were observed and assisted by CSMP staff 
0. Students who received CSMP instruction, and whose progress 

in the program was evaluated over the enti^i^e developme^nt 

phase of CSMP's history /. ^ 

0. Interested others: the school superintendents,' schools boards, 

neighboring school districts, the mathematics and mathematics 

education community, and NIE personnel 

V 

Its uniqueness and complexity -mean that implementing CSMP is no''smal1 
undertaking. The developers created a complex packag^ of training and training 
materials, as well as curriculum and curriculum materials. Each step in the 
implementation process, from selecting and training the Coordinator through - 
assuring 'traini ng for teachers and monitoring their use of CSMP in the 
classroom, is fraught with potential difficulties. In their major study of 
innovations, Beniian and McLaughlin, et . al.\ cited the need for innovations 
to be "mutually adaptable", m ,their view, the adaptation has to be*s?ecifi,c 
enough so that the adopter knows what^mu^st be done and what is supposed to 

^ Berman, P., and McLaughlin, M.W. Federal Pro*grams Supporilpq Educational 
Change. Vol. Ir A Model of Educational Change . Rand" Corp., Ca., 1974. 
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happen; on the other'hand, the innovation cannot be so rigidly conceived that 
it not able to be used over a wide range of school settings. On first glance, 
CSMP might fail on these counts. However, during our site visits we have seen 
many adaptations which lead us to believe the program can be tailored for the 
user and not lose its integrity as a program. In fact, the d^ta suggest that 
sites that find th^ program appeal ing will work to make to a feasible 
adaption, and in the majority of^cases where CSMP has been adopted, this 
strategy seems to have worked. 

.Site visits, interviews, questionnaires and test data show that the CSMP 
consumers who have managed to overcome the difficulties of adopting^and 
implementing ^uch a complex program have been pleased with tts impact. Once ^ 
the teachers have adjusted to the program, and aciapted it to fit local needs, 
it has been well received. It has also benefitted students in participating 
school districts at all ability levels. Thus the program has had a demon- ^ ^ 
sizable effect whTch earlier sections of this report have highlighted. In this 
section, rather than summarizing the dat^ from* the evaluations and site ^ 
visitf, a brief discussion of these constraints will be presented, 
^me constraints are rooted in the program itself, some are the result of 
local school distri-ct circumstaftces, and some reflect emerging national 
problems. . - * ^ 

. Constraints rooted in the program . Financially, the program costs adopting 
school systems in iseveral ways. First, many of the materials are consummable. 
Therefore the program costs more to maintain than textbook programs and 
reordering is necessary each school year. As it is, the majority of 
Coordinators reported. funding the materials cost out of their district's 
opeYa^ting budget, a school's textbook fund or the principal's contingency 
fund. As the prices of materials continue^to rise many Coordinators 
questionned if they would be able to continue the program in spite of the 
fiscal problems facing their districts. 

The second program, constraint is the need to have available a commited 
Coordinator for CSMP who has district-wide responsibilities and who has eiAhJ^r 
a strong math background or a willingness to learn. Aside from the 
availabi 1 ity of such a person, there are concomitant costs associated with 
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coordinating activities, the most serious of which is the need to train 
teachers, ideally for several days before the start of the school year. In 
fact, according to many Coordinators districts have a less critical problem 
purchasing the materials than they do continuing to fund the training. Since 
many districts no longer have paid in service days and since many teachers' 
unions have strict requirements about non-classroom time, the scheduling and 
funding of training will continue to be ^a major problem, A secondary problem 
for training is that many districts no longer have the fiscal discretion to 
hire large numbers of substitute teachers as a routine procedure. This 
prevents the use of weekday training sessions during the school year, when 
classes are in session. ^ 

A third constraint ^impos^d by the program is the new knowledge and 
teaching style that teachers must be willing to take on. The new knowledge 
includes both mathematical content and lesson development and requires extra 
preparation, at least initially. The teaching style required by CSMP is 
different from what most teachers have grown used to: the lessons require more 
time devoted to teacher-led work, the spiral approach is iew,. there are few 
behavioral objectives and progress tests to monitor student progress are not 
part of the program. In additional the situational approach can be difficult 
to assimilate. 

For some districts which have previewed the materials, the cost, in many 
cases, must have been sufficiently high for them to decide not to adopt CSMP. 
For other districts, which adopted the program briefly, the cost was high 
enough for them to decide to drop the program after a 7ear or two of trial. 
Both the dollar/cost and the human cost have contributed to many users' 
decisions to drop CSMP. ' 

But for those commited districts, belief in the program far outweighs 
cost. Having chosen CSMP because it matches their idea of what ought to be 
taught in elementary schools, those districts are anxious to maintain the 
program, and even expand it, even in the face of today's fiscal debacle. 
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Local constraints . The type of student learning fostered by CSMP is quite 
different fronr the type of learning measured by standardized tests. In the 
current climate of accountablility, many school districts must demonstrate 
positive effects. CSMP has no built in evaluation component for showing either 
.program impact or short term student progress. Thus, school districts under 
accountability pressure must find appropriate evaluation measures, and 
administer them. Testing is costly in termsof dollars expended and student 
and teacher time needed especially when such testing would be in addition to 
the regular district achievement testing. 

Few districts which adopted CSMP did more than look at the results of the 
yearly standardized testing program to assess CSMP's effect on students^ 
performance. Districts which used CSMP for a Title I adoption or other 
specialized use also relied on standardized test scores. Most Coordinators, 
however, were well aware of, and concerned by, the need to show that CSMP 
students had satisfactory results on .those tests. At some 30 sites, the 
Coordinators, qoncerned that standardized tests were not sensitive to the type 
of instruction provided by CSMP, elected to participate in the yearly MANS 
testing program conducted by MRES. The results were reported at the school, 
class and student level to the Coordinators. Those data prov^ided the 
Coordinators with a measure of how well their districts* students were^ 
performing on tests of a problem solying nature, -a better index of^CSMP's 
impact. Sometimes the information was vital in making a continuation decision. 

Another local factor which can cause problems for the program is the loss 
of a Coordlnajior, especially one who has been the central figure in CSMP*s 
success* at that site. Given the role which a Coordinator has been trained to 
play, conducting 'or supervising training, monitoring classrooms, as well as 
the strategies which Coordinators has acquired to juggle multiple 
responsibilities, the loss of a Coordinator may set a program back 
considerably. Similarly, the loss of well-trained, ^ecrtive teacher advocates 
will signal trouble since' many of those teachers have learned through 
classroom experience how to manage the, program and teach it effectively. 
Without their guidance, other, less skilled or less experienced colleagues may 
not be inclined to devote the same attention to the program. 
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In addition to changes in local personnel, changes in policy in a district 
may also create problems for CSMP's implementation. A change in Superintendent 
may signal new curricula choices. Management^^y objectives might become a 
priority of a new administration or a new school board. Decisions to allocate 
dollars differently wil^ affect the district's ability to purchase materials 
or conduct training at an adequate level. A call for competency-based testing 
on the part of state or local education officers will place the program in 
jeopardy. Teacher militancy may cause teachers to downplay the amount of 
extra-service time they've previously contributed to CSMP. 

Issues in the national scene . Priorities have shifted so that education 
will not receive the share of the federal budget it once received. The result 
will be severe dislocations in districts' impending patterns. Title IV-B money 
will no longer be available for example! and many programs will face severe 
cutbacks. It will be difficult for districts to justify expenses for one 
program which are not counterbalanced by expenditures for other programs 
Viewed as equally worthwhile by their constituencies. Thus, schools will have . 
do more with less. 

State and local testing/program especially the competency based ones are. 
likely to add further pressure towards standardization of the curriculum In 
addition, in the next few years, we can^ expect to see the same national 
public scrutiny of test scores which h^a^been prominent in the press in the 
last few 5^ears. There will be the contir^ing scrutiny of pupil performance by 
NAEP and on the SAT. Programs must hold their own in fostering student 
achievement on these standardized measures. 

^ Fiscal pressures will mean increased class size and low teacher morale 
stemming from fiscal cutbacks will be the loss, of the more skilled teachers 
with marketable competencies. Math .teachers may face incr§ased pressure to 
leave the classroom and move to industry .The -growing shortage of math 
teachers, which has already been noted, will prove to be a constraint for CSMP 
as well as other programs which call for advanced knowledge and skills- 

On the bright side, is the nationally growing perception that mathematics 
needs to be emphasized ir> the curriculum, that more math and science teachers 
need to be trained. Here the trained corps of CSMP teachers constitute a force 
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for renewal. Since a renewed national emphasis on teacher training will 
probably become a reality in the next few years, districts with CSMP teachers 
will be at, a distinct advantage in taking a leadership role to promote higher 
level mathematics instruction in classrooms. The emphasis on training will 
also provide districts teaching CSMP but facing a dearth of mathematically 
^ 'sophisticated teachers with a hewly trained pool of potential math 

specialists. This will bode well for CSMP since the lack of teachers with an 
advanced understanding of math has been one of the major drawbacks to the 
program's use at the upper grades* 

Prospects for CSMP . One of the success stories of CSMP, aside from its 
demonstrable effect on students, has been the professional satisfaction, 
teachl^s expressed about the program. They have perceived it to be a success, 
reported that it changed the way they think about mathematics and expect to be 
teaching it, or a variant of it, for many years. Their school systems regard 
CSMP as a necessary alternative to "back to basics" texts, and regard teacher 
commitment and student success as desirable outcomes for their investments. If 
CSMP support services disappear and are not renewed in some form, then many of 
those> sites will bear a heavy burden in continuing to maintain the program at 
they level it needs to be maintained. Recent adopters or potential new 
adopters will have an especially difficult problem. But given the perceived 
need for an emphasis on matheniatics at the national level, CSMP users are in 
the unique position of currently implementing a program whose time may finally 
have come. J ^ 
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CSMP References 



MREL Bridging the Gap'' This brochure describes the 
igrams and services available to clients in the CEMREL 
ion not only in mathematics, but in ans and humanities, in 
dia, in school learning and policy, and in general school 
provement a^ well. \ special epclosure lists all educational 
oratories and research centers in the country valuable 
ource for you and your constituency, 

MP for Compensatory Education * Although this collec- 
n of material is oriented toward CSMP usage, it can provide 
dents or teachers ii^ith appropriate goals for low achievers, 
propriate kinds of activities, and suitable organizational 
uctures for teaching such children. 

MP for Gifted^ Students* These materials are analogous 
the compensatory education materials described earlier. 

MP in Action This manual consists largely of transcripts 
actual lessons used with both children and teachers. As 
:h, it illustrates CSMP's **pedagogy of situations'' as a 
ching method and also exemplifies our ''percolation ap- 
)ach"^o ^teacher in-service, namely, that teachers should 
ectly engage student lessons and materials. 

aiuation Report Series This series of longitudinal studies 
nsists of over 35 separate reports on student outcomes and 
teacher and student attitudes during and following com- 
tion of the K through 6 program. The reports cover the 
riod 1973 to the present and would be instructive for those 
crested in curriculum evaluation, evaluation design, sex 
d a^ylity differences, test item construction, etc, 

mstrip CSMP: A Probiem-Soiving Curriculum for the 
Ws This filmstrip discusses recent national assessment 
dings and recommendations by NCTM and by the NAEP 
lel. It also shows how CSMP provides for problem-solving 
lis, higher level cognitive skills, and e.xpanded basics in the 
mentary curriculum. 

ANS (Mathematics Applied to Movel Situations) Test Infor- 
tion Packet* The MANS tests are a series of short test 
les designed to ^tss some of the underlying thinking 
lis oLthe CSMP curriculum. As such, they should be con- 
ered supplemental to conventional testing and geared 
vard assessment of expanded basics. Since they do not use 
y of the special languages or problems contained in CSMP, 
7 are appropriate for use with any curriculum, 

ith Play Therapy This is a two-volume, two-year 
ount of special small group sessions with elementary 
dents who have had unhappy or difficult experiences in 
ithematics and school and who are generally classified as 
iow^learners/' The accounts contain descriptions of ac* 
ities'and games successfully used to assist such students to 
come learners of mathematics. These volumes are useful 
• pre-service clinical experience, illustrative of the case' 
idy method, contributory to learning theory, and a source 
( O techniques for motivating the low achiever. 



Minipackages These products provide mathematically rich 
activities from the CSMP curriculum, which can be taught 
by individuals with no prior CSMP training. Thus, an edu- 
cator could use these to maintain contact wuh schools (by 
providing teacher workshops or demonstration classes) or 
to make professional presentations. Students and teachers 
could add them to their resource ideas and activity file&, and 
they are suitable for use during laboratory or field experi- 
ences» Current minipackages include descriptions of Mini- 
computer games and attribute games; a third product is 
ui^der development. 

Preview Packet* This product consists of a glossary of 
CSMP pictorial languages, sample lessons from all strand 
areas ind all grade levels, and representative student mate- 
rials -~ all built around problem solving as a theme. This 
packet is useful as a general resource on the topic of prob- 
lem solving as well as a free and^representative sample of 
the; curriculum. 

''Regional UrVan Seeds, Successful Urban Practices, and the 
\Comprehensive School Mathematics Program'' This paper 
identifies mathematics neetls of major urban school districts 
within CEMREL 's 10-state region, lists successful urban 
practices from around the country, and discusses how the ^ 
CSMP curriculum responds to such needs and compares to 
such practices. This paper is a valuable resource^for educators 
concerned with improving the quality of Mthcmatics educa- 
tion in urban settings. ^ 

Sample Sets of Instructional Materials At each grade level, 
a set includes the teacher's guide and one copy of each student 
workbook and worksheet. These sets constitute the minimuni 
materials necessary for critical text analysis by students .or 
teachers. They could also be used to illustrate all of the 
following: a unified curriculum, a spiral organization, higher 
level mathematics at the elementary level, a pedagogy, of 
situations, ways of presenting ma^thematics to heterogeneous- . 
ly grouped classes, and so forth. 

Stories by Fr^derique and the CSMP Library These series 
(one of stories, the other of story-workboOks) provide fan- 
ciful excursions into a colorful worid of mathematics, actively 
involving readers in the acquisition of new mathematical in- 
sights. These materials are suitable for use by educators in 
workshop settmgs or by students and teachers In the 
classroom. They are particulariy illustrative of CSMP's 
humanistic approach to n^athematics education, its incor- 
poration of thechild*s fantasy worid, and its use of situations 
and nonverbal languages, Th^y exemplify materials that 
motivate children to reading in mathematics. These..are an ex- 
cellent source of enrichment ideas, 

CSMP Coordinatpr' s Manual 

•Tlies* Items «re Jivailabk in single copies at no charge upon ret^uest. the address on 
the bick of llib foWer. Other items m«y be purchased using ihe Mtthemtiics PubUca. 
Uons CatiOoff. ^ 
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\rmsjrong, Richard D. "An \rea Model for Solving Prob- 
ability Problems/* Teaching Statistics and Probabiijty — 
vcrv/ 1 98 1 Yearbook, Reston, VA: National Council of 
Teachers of Mathematics, 1981. 



CSMP includes probability as an integral part of the elemen- 
tary mathematics curriculum. The computatio/iat aspects of 
traditional arithmetic of complex multistage problems tend to 
obscure rather than illuminate, underlying probabilistic con- 
cepts for the student. To avert this situation, CSMP has 
developed a geometric model for solving probability prob- 
lems. The advantages of using a gepmetric model include the 
following': pictorial representations provide visual insights 
into the concepts of probabilfty ; Reliances on geometric skills 
allow development of these concepts, which a lack of 
arithmetic skills would normally impede; less complex solu- 
npns are offered to sophisticated probability problems, divi- 
sion of regions in proponion to the appropriate probabilities 
appeals to students' intuitive understanding of probability. 

Brown, Virginia. '*Nm^'bers Are Friends You Can Count 
On/' Early Years 6, April 1976, pp. 50 — 53. 

CSMP emphasizes that math can be an experience that allows 
students to tap thtir emotions and^ utilize their aesthetic 
senses. An outstanding feature of thc^program is its use of 
nonverbal languages. The language of the Papy Minicom- 
puter consists of a visual, hands-on device that allows chil* 
dren to work and think creatively about numbers and to carry 
out sophisticated math functions long before they are able to 
write numerals and to complete paper-and-pencil calcula- 
tions. The language of strings brings into focus the important 
mathematical notion of set. Finally, th%jl§^iiage of arrows is 
a graphic language in which colorful arrows shoot from dot 
to dot, indicating relationships. Dots may represent numbers, 
people, or objects. Arrows allow students to explore relation- 
ships without cumbersome notatioli or terminology. 

, Kaufman, Burt, et al. '*Basic Mathematical Skills and Learn- 
ing: The CSMP Viewpoint.' ' MIE Conference on Basic 
Mathematical Skills, Volume I: Contributed Position Papers, 
4 — 6, October 1975, Euclid, Ohio. pp. 98 — 105. 

It is legitimate to identify skills related to learning mathe- 
matics and to acknowledge that a great many skills must be 
acquired in the process of learning mathematics. However, it 
is fatal to equate the process of learning mathematics with the 
acquisition of skills. Over-emphasizing the importance of the 
identification and acquisition of skills and excluding attention 
to the rest of the learning environment in which these skills 
are acquired lead to serious problems. The NIE should 
support research and development on the role of the hand- 
calculator and how to deal with the slower learner in the 
elementary mathemadcs classroom. Finally, consideration 
should be given to investigating the affective domain oi learn- 
ing and the learning of mathematics. 

Kaufman, Burt A. and Haag, Vincent H. "New Math or Old 
Math? — The Wrong Question." ThhAnthmetic Teacher 24, 
April 1977, pp. 287 — 292. \. 

' Using a pedagogy of situations, CSMP stimulates intellectual 
involvement at all levels of mathematical sophistication. Ex- 
amples are presentcfd in the article that suggest children at all 
Q 'ivels can be **turned on" by intellectual challetiges, just as 
£|^(^"hcy are ''turned off" by performing prescribed^sks to ac- 
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quire skills. The elementary mathematics curriculum :>houi 
give students exposure to vvhat the discipline of mathematu 
is about that is. to the knowledge of the kinds of problerr 
mathematics can tackle, to the methods mathematics ca 
apply to^solve problems, and to the standards by which co 
rectness in nfiathematical argumentation is judged. € 
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Marshall, Karen K. 'Thumbs Up Math.'* American Educ. 
tion 15, May 1979, pp. 33 — 36. 

CSMP is directed toward students of all ability levels. Th 
program emphasizes all ten mathematics basic skill arei 
identified by the Natfonal Council of Supervisors of Maihl 
matics. CSMP uses a spiral approach to integrate mathem. 
tical concepts instead of dealing with just one concept for a 
extended period until all students understand. Its use ^ 
nonverbal languages helps children with limited reading ^kil 
to attain success* Calculators are used m the upper grades r\ 
problem solving rather than for computation. Those 
teach CSMP. need special training. Research indicates tht 
although all students improve their mathematical abilities 
measured on standardized and nonstandardize^ tests usin 
CSMP, slower pupils make greater strides. In additior 
students' attitudes toward mathematics improve. 

Schneider, Joel, and Saunders, Kevin. **Pictorial Languag? 
in Problem Solving." Problem Solving in School Matht 
matics — NCTM 1980 Yearbook. Reston, VA: Nation: 
Council of Teachers of Mathematics, 1980. 

A major difficulty in teaching problem solving lies in havin 
students record the details of a problem on paper. Their uig 
willingness to do this may stem from a resistance to ihe rt 
quirement that information in the word problem be translate 
into numerical expressions. An aiternative approach is to pre 
vide pictorial languages whereby children can easily rei:ord ir 
formation. Pictorial languages can permit individual freedor 
in approaching problems. As students develop, increasingi 
sophisticated problems and symbolic language may ll| 
introduced. 

Shalaway, Linda. 'Ticking Up the Pieces After 'Ne^ 
Math.' " Educational R&D Report 3, Winter, 1980-81. pp 
2-5. ^ 

CSMP believes children more readily learn mathematics f 
situations involving activities such as games, identifiying 
secret number, or building a number road that thev conside 
wortKy of attention. Along with problem solving, which is 
major thrust, CSMP cultivates higher level cognitive ^kili 
such as estimation, reasoning, strategic thinking, ant 
organizational ability. CSMP uses a spiral approach wherehj 
children are exposed to different math topics every day, thu 
learning to look at mathematics as a unified whole rather thai 
as a series of separate components. Specially developed tools 
the nonverbal languages, help CSMP represent abstract mati 
concepts in a graphic, complete fashion. Hand-held calcula 
tors are used as a tool to help students complete length 
calculations when calculation is not the purpose ot the lessor 
To ensure that teachers are properly prepared, CSMP re 
quires in-service training. Evaluations ishow CSMP student 
do as well as or better than non-CSMP students on tests o 
traditional math skills (including computation) and outper 
form them on measures of higher level cognitive abilities. 
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Miscellaneous Mathemati cs Publications 

Adventures with Your Hand-CaTcul ator by Lennart Rade and BurrKaufman"^^' 
[he first section of the book poses twenty mathematical problems to be 
'solved" with the aid of a hand-calculator. . The second section of the 
book deals with further exp1oratior;i and explanaton of the twenty 
problems, plus complete solutions to the problems. 

« Tlie Teaching of Probability and Statistics at the Pre-CoHege tevel 
ed. Lennart Rade. Included w.ith this is "A Biol iography on the Teach i ng 

,. of Probability and Statistics.^' This book consists of the proceeding of 
the First CSMP International Conference co-sponsored by Southern 
Illinois University and CEMREL, Inc. 

The Teaching of Geometry at the Pre-College Level 

ed. Hans-George i)re1ner. mis book consists of the proceedings of the 
Second CSMP International Conference co-sponsored by Southern Illinois 
University and CEMREL, Inc. 

The Teaching, of Algebra at the Pre-College Level 
ed. W.t. DesKins and Peter Braunfeld. This book consists of the 
proceedings of the Third CSMP International Conference sponsored by 
CEMREL, Inc. 

Papers Rega rding the Managerial education vs. Human istic Education 
Controversy* ■ 

"The Survival of Education" by Peter Hilton 

"The Rhetoric and the Reality of Educational Change" by J. Myron Atkin 
"Technology and Evaluation" by Ernest R. House 

"The Mathematician's Responsibility to Education" by Gail S. Young' 
^ "Behavioral Objectives and Educational Decisions" by Robert M. Exner 
"The Misuse^of Educational Objecti ves'^^^feobert B.- Davis 



"Mismanagement by Objectives: A Learning Module for Planners in 
English" by Leo Ruth 

"Mathematics Education— A Humanistic Viewpoint" by Peter Braunfeld, Burt 
Kaufman, and Vincent Haag 

"Teacher Education and Teacher Training in Persxpective" by Gerald R 
Rising ^ 

"Performance Criteria: Chopping ^p the Teacher" by Gerald R. Rising 

"A Plea for Continued Interest of Mathematicians in School Mathematics- 
by Robert M. Exner ' , 
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"Some Thq^ts About Behaviorism and Curriculum" by Gerald R. Rising and 
Burt Kaufman 

"The Price of Productivity: Who Pays?" by Ernest R. House 

"Professional Leadership and Performance Based Teacher Education" (PBTE) 
by J. Myron Atkin » 

What Behaviorism Has Done for American Education" by Edward C. Martin 

"Michigan Association of Elementary School Principals Position Paper on 
Accountability in Education" 

"A Case Against Managerial Principles in Education" by Peter Hilton 

"Behaviorism: The Bane of School Mathematics" by Theordore A. Eisenberg 

"What Do Your Child's Test Scores Tell You?" This is a reprint from the 
December, 1976 issue of Reader's Digest . 

"The CSMP Approach to CurricuT-wTlJevelopment^ by-Peter Braunfeld, 
Vincent Ha&g, and* Burt Kaufman (St. Louis: CEMREL, Inc.) 

"Happy Twentieth Birthday, Minicomputer," by Georges Papy (St. Louis: 
CEMREL, Inc., 1974) 

"Minicomputer," Educational Studies in Mathematics , pp. 333*-45 
(Dordrecht: D. Reldel PuDMshing Company, No. ^^969) 

"Minicomputer, Un ordinate'ur sans electronique," Media , No. 9, pp. 26-36 
(Paris Institute Pedagogique Nationale, January, 1970)^ * 

^Papy's Minicomputer," by Peter Braunfeld (St. Louis: CEMREL, Inc. 
1974) 

"Papy's Minicomputer," Ma^ematics Teaching , No. 50, spring 1970 

Summer School in the Old Days , CSMP (St. Louis: CEMREL, Inc. 1977) , , 

"The Papy Minicomputer: A Didactical Analysis," by Peter Braunfeld (St.' 
Louis: CEMREL,' Inc., 1974) 



*The first ten papers listed were published as a special issue of Educational 
Technology in November, 1973. 
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f^RES References 



ERIC 



' / 

\ 

DATA^ SOURCES -\ ' 

IMPLEilENTATION REPORT 

Evaluation Reports:' Vols. 1-A-Vto '^^ 
Site Visit Reports ^ 
Joint Research Studies • 

Coordinatar Interviews • ^ • 

Principal Interviews 
Teacher Interviews 

Classroom Observations • ' ^r- ^"^^ 

MRES Adoption Records ' ' 

CSMP Adoption Records 
CSMP Publications and Reports 



tisf of School 
Participati ng in 



Ann Arbor, Michigan 
Baltimare CoOnty, Maryland 
Bedford, Michigan- 
Bronx, New York - 
•ClarksviHe, Tennessee 
Detroit, Michigan 
District of Columbia 
Ferguson-Florissant, Missouri _ 
Gillette, Wyoming 
Glendale, Wisconsin 
, Globe, Arizona 
Grinnell, Idwa 
'fiuilderland. New York 
HSrrisonville, Missouri 
*Hartsdale, few York 
Hawaii Department of "Education 
Janesvi'lle, Wisconsin 



'Districts ' 
MANS Testing 

Ladue, Missouri 

Lquisyille, Kentucky 
''Madison, Wisconsin 

Map! ewood -Richmond Heigjits,' Missouri 

Marquette, Michigan 

Mississippi State, Mississippi^. 

New ftartford. New York' 

New Orleans, Louisiana 
/ Normandy., Miss'ouri . ^ 

Philadelphia,\Pehnsyl vania 

Polk County, Georgia 
- Portland, Maine 

San FeTiper^, New Mexico ' * - 

St'. Louis, Missouri • ^ ' ' 

St. Louis. P^roch.ial, Missouri 

University C1.ty^ Missouri 



Site • , 

Cities 

— — I 

\ 

New Orleans. 
netroU. MI 
St. Louis, MO- 

New York City 
(Severdi Coninunity Districts) 



Year Adopted 



1978- 79 

I973-74 

^1973-74 
«■ 

1979- 80 



Philadelphia, PA * ^ 


1973-74 


. 9 


Wasfiingt6r>, DC 


1975-76 


7 


Suburbs of Large Cities 






» 

Oakland, CA , 


1977-78 


2 


Affton, MO- 


1973-74 


2 

it 


Clayton, MO 


1976-77 


4 


Ferguson- Fl or is sant, MO 


1973-74 




Franc is- Howe! 1 , MO 


197-5^4 


2 


tadue. MO 


1973-74 . 


9 


Maplewood- Richmond llgts, MO 


1977-78 


3 


Norniandy, MO 


1973-74 


8 


St. Charles, MO 


1979-80 


3 


« 


0 





Number of 
Years Adopted 



3 
9 

3 / / 
3 , 



Site Still A 
tl98M9R2) 



X/ 



Type of 1 
Program 



Title IVB 



Regular 
Title I 



Gifted 
Pu^ll-Out 



Grade Level 
First Year 



K-4 
K-1 

K- 1/1-5 
K-1. 2 

1 

K-3 



K-3 
K 

K-1 
K-1 
1 

K-1 
4 

K-1 
2-5 



Grade Level 
Latest Year/ 
Last Year 



K-6 
K-6 

K-3/ 1-5 
K-1, 2 

? 

K-6 



K-4 * 
K 

K-2 
K-2 

1- 2 
K-6 
K-6 
K-6 

2- 7 



Historical 
Explanations 



dealing U«(4 *t*t 'A\wu 

Data Avaiiahl e 

Sile kcporls 
Interviews. CljssrooAt 

•ll^rikS 4II olner siles 
wUcre lf\ese d^U iuve been 
collecleO 



ft 
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^ sue 

Suburbs (cont ) 
University City, MQ 

Baltiniore County, k) 

/ 

Montgomery County, ~M0 
BloomfTeld Mills, ^MI 



Dearborn, HI 
Creenburgh, NY 

Manhasset, NY ' 
Cleveland Hgts, 0)1 



Siral ler Cities 
& County Districts 



Lowndes Co. 4, AL 

^ Globe, AZ* 
Chandler. A? 
Oakland, CA 
Wisfnan, CA 

Color<fdo Sj>4'iogs, CO 



ERIC 



Yea r Ado pted 



1975-76 

1978-79 

1980- 81 

1981- 82 

1981-82 
1981-82 



1980-81 
19 

1980-81 
1977-78 
1973-74 , 
1980-81 



Number of 
Years. Adopted 



7 
6 
4 

, 2 



Site Stni A 
(1981-198 2) 



B-4 



Grade Level 
First Year 



K-3 
K-1 
1-1 
K-5 



K-3 
1-2 



4-6 



K-3 

K 

K 



Grade Level 
Latest' Year/ 
Last Year 



K-6 
K-6 
1-4 
K-5 

K-3 
K-4 



6 ? 
4-6 



1-2 
K-3 
K 
K 



r 



Historical 
Explanations 



Voluntary in 
one school/ 
Mandated in 
one 



Data Available 



S\Ce 

Smaller Cities & County 
Districts (cont.) 

Fort Collins, CO 



Catoosa Co. , GA 

Cherokee Co. , GA ^ 
Gordon Co. , GA 
Harrison Co. , GA 



Poir Co.. GA 

4 

Thonas Co. , GA 
Trion City, GA 



Walker Co. . pA 
Hawa i i 
Her r in, IL 
Pekin, IL 

Rock ford. IL 
Sesser, IL 
Grinnell, lA 

Jef fersonv! 1 le, IN 



Year Adopted 



1981-82 

1981-82 

1976-77 
1975-76 
1975-76 

1973- 74 
1975-76 
1975-76 

1974- 75 
1979-80 
1973-74 

1979- 80 

1981-82 
1973-74 

1980- 81 

1979-aO". 



Nun<)er of 
Years Adopted 



6 
1 

2 
9 
2 
7 

8 

3 . 

2 
3 

1 

8 
2 



B-5 



ERLC 
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Type of 
Program 



Special 
Gifted 

Jr. High 
L.D. 



AH Grades 
Tayght by 
OnjB Teacher 



Pul^Out 
Gifted 

Upper Track 



Gifted 
Pull -Oat 



Grade Level 
First Year 



? 

1-1 

K 

1-3 

K-1 
K-2 
1-3 

K-2 
K-3 
K-1 
1-6 

1- 6 

K-T 

2- 5 



Grade Level 
Latest Year/ 
Last Year 



? ' 

1-3 
K 

1-4 
K-3 
K-4 
1-4 

K-6 
K-6 
K-1 
1-6 

1- 6 
K-3 

2- 5 

K~3 



Historical 
Explanations 



Data Avdi lable 



it: ■/ 



» I 



Y ear Adopted 

1979-80 
M979-80 
1973-74 

1979- 80 

1980- 81 
1973-74 
1975-76 

1973- 74 
1980-81 

1974- 75 
1979-80 

1979- 80 

1980- 81 

1981- 82 ^ 
1978-79 
1980-81 

1980-81 
1980-81 



rUiiiiier of 
Ye ATS Adopted 



3 
3 
7 

2 

, 2 
4 
4 
9 
2 
6 
3 
3 
2 
1 
4 
2 

2 

2 



Site Still A 
(1981-1982) 



Type of 
Proqram 



"Gifted" 



Gifted and 
Tal ented 
Pull -Out 



Gifted 
Pull -Out 



Grade Level 
First Year 



2-3 
K-1 
K-3 
K-1 
K-1 
1 

K-1 
K-4 
K-1 
K-3 
1-2 
K-4 
1 

K-2 



1-3 



Hrade level 
Latest Year/ 
Last Year 



2-5 
K-3 
2 

K-1. 2, 3 

K 

1 

K-3 
K-6 
K-1 
K-4 
K-3 
K-5 
1 

K-3 



. 1-2 
1-6 



7 



Site 

Sna] ler Cities i County 
Oistricts (cont ) 

Guitderland, NY 
New Hartford, NY 
Sodus, NY 
Long Branch* NJ 
MWdletovm, NJ 
Asheboro , NC 
Albuenjue, NM 

A)dn)0» NM 
,Be-thlehem. PA 
Cal, State College, PA 
CdrHsle, PA 
Central Green, PA 
Ldncaster, PA 
No. Allegheny,, PA 
Shippensbunjh , PA 
Ndshville, IN 
Ashland City, IN 
Montgomery, FN 
Chea tham, FN 



1980- 81 
1973-74 

1981- 82 
1981-82 
1973-74 
1980-81 
1980-81 

, 1979-80 
1973-74 
1973-74 
1975-76 
1975-76 
1975-76 ^ 
1973-74* 
1973-74 
1973-74 
1980-81 
1973-74 



Nuinl)er of 
Year s Adopted 



Site Still A\ 
(198M9B2) 



Type of 
Program 



Remedial 
Pull-OuVl 



\ 

\ • 

\ 

\ 



Grade Level 
First rear 
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Site ' > • ^ 

Smaller Cities h C(>(^nty 
Districts (cont.)- 

Jackson Co. , IN 
Lincoln Co. . TN 
Hoifston Co. , TN 
Stewart Co. , TN 
Andrews, TX 
Austin. TX 
Conroe, TX 
Ennis. TX 
Royce, TX 
Norfolk. VA 

South Burlington, VT 
Federal Way, WA 

Port Town send, WA 

Woodland, WA ^ 

Glendale River Mills, Wl 
Jancsville, WI 
Madison, WI 



Year Adopted 



1973- 74 

1974- '75 

1975- 76 
1973>74 
1973-74 
1981-82 

1976- 77 
1975-76 

1978- 79 

1981-82 

1979- 80^ 

1979-80 

1979- 80^ 

1978- 79 

1980- 81 

1979- 80 



Muniber. of 
Years^ Adopted' 



1 

3 

3 
2 

i 



•Site Still A 
(1 981-1982) 



Type of 
Pro n ram 



Gifted & 
Talent Pull 
Out * 



Pull -Out 
Reitiedial 

Ren)e(|ial 
P(ill-Out 

Remedial 
Assistance 



Grade Level 
First Year 



K-1 

K-1 

K-1 
4-6 
1-3 

i 

K 

? 



2 

2-6 

2-6 
3 

K-6 
K-5 



Grade Level 
latest Year/ 
Last Year 



K-2 
K-1 
K 

K'2 
^4-6 

1- 2 
K 

? ' 

2 

2- 6 



2-6 

K~l 
K-6 
K-5 



Historical 
Ex£l£natjohi 



Site , 
Sna) 1 er CSties Acbtmty w 
Distrijlts (cont.) * 

Canipben Ca^^^ WY, 

Freftjont Co. ,^ WY^ 

Privdto/Par*hidl Schools 



St. Mary's. ^A;^ 
Rlip4des, GA Jj 




,3",il Sch(0l . 
Gulliver 
V 'CaPtwnddlel IL 
Sacked ^fart, I A 
^ilaynfel^. HF-^*' 
Mktia'ers. MI 
*' Bislfop Baraga, H* 
Hebrew- Acad., MI 



y£?r Adopted 

1979-80 ' 
1976-77 



1900-81 

*l98^8^ 

1981-82 

1974- 75 

1975- 76 
1977-7§. 

*fD81-82 
1973-74 , 

1980- 81 

1981- 82 



Archdiocese of St, louis MO 1976-77 



r U 

• CoUeqe School. MO 

'.EIHsville. MO 
fp^slXifn Acad , MO ' 
»1oint Pre-SchoQl. m6 



1978-7^ 
197^-80 
,1976;77 
•1979-80 



Hunger of 
](£|[ri^A(lo]»ted 









Grade L^vel ' 






Site Still A 


Type of 


Grade Level 


Late^t'Year/^ 


Historical 




/ 1 no 1 1 noo \« 

I J9ai-I98?J 


Pronram 


First Year 


Last Year 


Fxp.lanatlons 








K-2 


K-2 




* 






K-4 


* K-6 


1 












i 






















• 


• 




■- 












X 




1 .V 




















- 






^ 1-4 






X 




/ K-1 
















X 






' 'K-3 




* 


< 




1-3 


' R-4 


* 








K 


k 










K-1 * 


K-6 * 




* 






K 


/ K 




* 






K-4 


K-4 






• 


CSMP 


1-4 ^ 


K;6' 




* 




PUot Site 












K-5 


K-6 










IT 


K-1 


/ 




' * X 




- K 


K 






















K 


K 































Data Available 
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Year Adopted 


NuHiher of 
Years Adopted 


Site SVill A 
(1981-198?) 


Private/ParochJdl Schools 
(cont ) ^ 




\ 


• * 


Notre Daiije, MO 


1981-82 


1 




Hew City ^chool, MO 


1981-82 


1 




St. Joseph's, HO 

X ^ 

Solon»n bchechter, MO 

Forsyth, fIC 


1979-80 ' 

i98 1.-82^ 
< 

1981 -a? 


1 
1 
1 


1 


Great Falls, Nil * 


1981-82 


1 " * 




Buffalo Colle()e Lab" 


1977-78 






Villaqe Pre-School, NY ^ 


^1979-80 ^ 


2 


X 


Rkhmofut , 

* 


1980-81 


2 




Hunter^ Colleoe, NY* ^ 


197^-8.0 


^ 3 




Santa Clara, MM 


1980-81. ' 


2* 


A 


San Feipe, NM ^ 


1979-80 


3 


K 


Tenn. ^pch Univ., TN 


1973-74 ^ 


2 


X 


Clarksville Academy » TN ; 


1974-;^5* 


8 




Fl Pa-so^OS, TX 


198i-82 






The Oaks, IX 


1081-82 


1 


f 


Central W^sh State Col., W/ 


1973-74 


1 


X 


Saskatoon, CA 


1981-82 






W 








* 









Type. of 
Program 
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Evaluation Panel 



/ 



bo 



\ 



ERIC 



if '. 



S 



J 



Evaluation Panel 



Ernest House (Chairman), University of Illinois 
■Robert Dl'lvyorth, California InspXjd^of Technology 
Leonard Cahen, Arizona State Un%itgrsity 
Peter Hilton, State University of New York, Binghamton 
Stanley Smith,, Baltimore County Schools 



